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ABSTRACT
The 1989 red abalone sport creel was conducted at eleven key
study areas in Humboldt, Mendocino, Sonoma, and San Mateo counties
where 1,247 divers and 1,408 shorepickers were interviewed. Boat
divers were the most successful type of access, followed by shore divers
and shorepickers. Shelter Cove, as in 1988, ranked last among study
areas in catch rates, return rates, and size of abalone taken.
Creel survey and random telephone survey data were combined to
estimate effort, take, and return mortality for the red abalone
sport fishery in northern and central California from Monterey
through Del Norte counties for 1989. The 1989 telephone survey
results showed most red abalone sport fishing trips were in
Mendocino county (47.7%) and Sonoma county (40.5%).
The results of the 1989 combined creel and telephone survey
indicated 56,178 (35,216 to 77,139) divers, and 24,277 (12,352 to
36,102) shorepickers participated in the fishery. However these
estimates were inflated by not considering sportsmen that repeated
trips throughout the season. An estimated 88,320 (60,729 to
115,911) diving trips and 46,676 (26,668 to 66,685) shorepicker
trips were made. The estimate of landed weight in the shell by
both divers and shorepickers combined was 1,160,729 (865,862 to
1,455,595) pounds. Red abalone return mortality in 1989 was 3.3 %
of total mortality for divers and 6.6 % for shorepickers.
11 Associate Marine Biologist, Calif. Dept. of Fish and Game,
19160 So. Harbor Dr., Fort Bragg, CA. 95436
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IHTROOOcrION
The red abalone, Ba1ioti. rufe.cen. (Swain.on), i. widely
di.tributed throughout California .nd i. the only .pecie. of
abalone regularly harve.ted by recreational fi.he~n in northern
California. The black abalone, B. cracherodii (Leach), is
occasionally taken .outh of Marin County (Daniel Got.hal1, CDFG,
pers. comm.).
In Sonoma, Mendocino, and Humboldt counties red abalone are
found on rocky habitat in waters generally .hallower then 8
meters (Parker, Haaker, and Henderson 1988). The recreational
fishery is estimated to have an economic value of 10 million
dollars each year in direct sportsmen expenditure from Monterey
through Humboldt Counties (Karpov, Maxwell, and smith 1991).
Surveys of participants in the .port red abalone fishery
(creel surveys) in northern and central California were first
initiated in 1960 followed by a survey in 1972 (Miller, Geibel,
and Houk 1974; Gotshall et al, 1974). Miller, Geibel, and Houk
(1974) reported declining catches as sea otters expanded their
range to the south in central California with no .ignificant
declines reported north out.ide the .ea otter range.
A creel survey was restarted in Mendocino, Sonoma, and
Humboldt counties in 1975 and has been continued to the present
time (Karpov, Maxwell, and Smith 1991). A low tide .erial survey
was also conducted from 1976 through 1985. The purpo.e of the
aerial survey was to count sportsman vehicles at fi.hing access
points during .everal .inua tides of each year, providing an
index of effort (ltarpov, Maxwell, and Saith 1991).
In 1985, questions regarding abalone effort were added to
the ongoing Marine Recreational Pisherie. statistics Survey
(MRFSS) in northern and central california. MRFSS is a random
telephone survey designed to provide unbiased estimates of
sport fin-fishing effort (Holliday, Deuel, and Scogin 1987). A
preliminary analysis of the abalone portion of the survey from
1985 to 1988 showed a more than 10-fold increase in diving effort
and take from the 1960's (Tegner, DeMartini, and Karpov 1992).
The telephone abalone survey and expansion methodology was first
examined and described in detail for the 1988 survey period
(Karpov 1991).
In 1989 a red abalone creel and telephone survey was again
conducted in northern and central California to assess the extent
and success of the fishery. The purpose of this paper is to
report results and describe changes in methodology used.
METHODS
Creel Survey
The creel survey was conducted at fourteen key sites.
Data from some adjacent sites were combined to provide eleven
study areas for statistical analysis (Figure 1). Nine of the
aites sampled in 1989 have been surveyed each year since
1980. They were selected to represent heavily fiahed areas in
Humboldt, Mendocino, and Sonoma counties. Additional aanpower in
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1989 allowed the addition of five new .it•• : one .hore
and two boat launch aites in Mendocino county and two ahore aites
in San Mateo county.
The only atudy area a.-pled for 1989 in Humboldt county was
Shelter Cove with two accea. points, thia area was alao aampled
in previous years (Figure 2A). Mendocino county had 10 aportsmen
access points inclUding Hardy Creek (one access point) (Figure
2B), Mackerricher State Par~ (one access point) (Figure 3A), Noyo
Harbor boat ramp (Figure 3B), the Mendocino headlands (one access
point) (Figure 4A), the combined Chapman-Van Damme State Park
area (two access points) (Figure 4B), the Albion River launch
ramp (Figure 5A), Arena Cove-Mote Creek area (two access points)
(Fiqure 5B). Three of the study areas (Noyo, Mendocino
headlands, and Albion), each with one access point, were not
sampled in previous years. Sonoma county had two sampling areas,
both sampled in previous years: Salt Point State Park (one access
point) (Figure 6A), and Pedotti State Park (two access points)
(Figure 6B). All San Mateo locations were newly sampled this
year and combined into a single study area from Point San Pedro
to Pigeon Point (five access points) (Figures 7A and 7B).
The creel survey sampling period in 1989 was the sport
abalone season (which excludes sport closures in January,
February, March, July, and December). Sampling from April through
June focused on days with daylight minus tides. Sampling usually
covered two consecutive days of a weekday-weekend low tide.
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Samplers were .tationed on .it. 1/2 hour before through three
hour. after the ainus tide. After June, ...pling occurred
pri.arily during ainus tid•• but a1ao occurred during random .ite
vi.it. not correlated to ainu. tid•••
The cr••l .urvey con.i.ted of questions d••iqned to
e.tablish the ••thad of take (divinq or .hor.picking), ~ype of
access (shore or boat; ie. boat-divers, .hore-divers, boat-
ahorepickers, and 8hore-ahorepickers), the number and .ize of red
abalone kept, the effort in hours fished and number of sportsmen
contributing to a bag, the expected mortality for returned
abalone, and the county of oriqin of sampled .port.men. Lenqths
were not uniformly recorded to type of access at all .ample sites
~roughout the season (Appendix A).
Sportsmen were interviewed at access points after their
fishing trip. Data were recorded, if possible, for individuals or
at least for qroups from the same county, method of take and type
of access (diving or shore picking from shore or from boat). Use
of fins was the only criterion used to distinguish divers from
shorepickers for comparison with prior creel surveys (Karpov
1991). The fishing time provided by sportsmen included only the
time spent looking for abalone and not travel to or from the
fishing location.
Time permittinq, all red abalone were measured and lenqths
recorded to the nearest 2mm. Abalone more than 2.. under the
legal size of 178mm were excluded from the 8urvey. Abalone in a
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.port.un'. bag v.r. .1.0 axuinacS for the .xt.nt of tate induced
cut. to •••••• ,Iiaortality r.t•• on r.tumacS abalon.. _ov.l
injury w.s .ubj.ctiv.ly r.tacS •• light, _dha, or b••vy. cut
descriptions and d.gr.e of aort.lity w.re d.t.rainacS in
laboratory .tudie. at Granit. canyon Marin. Laboratory (St.ve
Schultz unpublished data). Ba.ed on Schultz'••tudy, .edium cuts
to the foot 12.. deep -or le.s were a.sumed to produce 50t
mortality while heavy cuts deeper then 12.. in the foot or
cephalic area were a.sumed to produce loot mortality.
The 1989 red abalone creel survey catch statistics for
various combinations of method of take and access are summarized
by area (Appendix B) and by month (Appendix C). Abalone length
and cut statistics are summarized by area (Appendix D) and by
month (Appendix E).
Telephone Survey
In 1989, the northern and central California telephone
survey was restricted to 19 coastal counties (counties from
Monterey northward that were within 25 miles of the ocean or
estuary (Figure 8». Phone calls were randomly made and counted
when answered if it was determined the responder was reached at a
residence and not a business.
The survey consisted of 10 questions. The first two
questions established whether anyone in the household had fished
for abalone in the last two months. The abalone fi.heraen was
then asked about each of their trips inclUding: 1) the date
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fished, 2) .ethod of take (ie. were fina used), 3) whether a boat
waa used to reach the fishing site, 4) fishing .ite county, 5)
type of abalone targeted, 6) whether abalone were taken, 7) the
type of abalone taken, and 8) the nWlber taken. Data frOll the
fishing trip were accepted if it occurred along the coast from
Monterey to Del Norte county. The occasional trip to southern
California was excluded from the analysis. Identification of
target species was used to exclude black abalone fishing trips
from the analysis. However, separating effort for black abalone
was not necessary for effort north of San Francisco county since
all trips encountered in the .creel survey targeted on red abalone
(Appendix F).
< The telephone survey period roughly paralleled the creel
survey by inclUding the sport season from April to November and
excluding July. This was accomplished by dividing March through
December into five two month periods. The telephone survey
started with period II (March and April) and ended with period VI
(November to December). Phone calls made in a period occurred
over a two week interval from the last week of a period through
the first week of the next. As a result, approximately lOt of
the trips enumerated for a period were from either the previous
or the following period. A two week period was required to
economically complete the number of calls needed for the survey.
The overlap into the next period was necessitated by the need to
ensure that end of the period trips were not ignored by the
census.
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Telephone contact. vera allocated to the 19 co.atal counties
for each period of the five periods in proportion to the .quare-root
of number of occupied households in each county in the 1'80 OS
census. This provided ...11 counti•• , which ..y contribute a
disproportional number of .portaaen, with larger ...ple sizes for
resolution comparable to larger counti•••
Expanded Estimotes
Estimates of total effort, take, and .ortality were
calculated for each county by method of take for each two month
period using data obtained from the creel and telephone surveys.
Expansion from individual to total effort, take, and mortality
~as accomplished using current number of occupied households in
~ch county area. The current number of occupied households was
derived from the~,-US 1980 census data by the California Department
of Finance and represents occupancy in December 1989 (Table 1).
Effort was computed as either the number of sportsmen (Ep)
or the number of red abalone trips (Et), where:
Ep = Rp X N,
Rp = (R/Rcc) x (liRe),
R = total red abalone sportsmen telephoned divided by
total telephoned households,
Rcc - sportsmen with a residence in telephoned coastal
counties divided by all aportsmen contacted in creel
survey,
Re - correction based on telephoned 8urvey households
acknowledqinq abalone fiahinq and answering all
questions divided by all abalone fiahing households
that mayor may not have answered aub••quent
questions, and
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N. nuaber of occupied houaebolda in the county-area
b.8ed on 1989 projections of the 1980 U.S.
cen8U8 data;
and
Et - Ra x N,
Ra E (Rt/Ree) x (lIRe), and
Rt - total red abalone trips or sportsmen-days divided
by total telephoned households.
Take was calculated in number of red abalone taken (Tn) and
wet weight taken (Tw) with both computations derived from creel
group averages of take-per-picker (t/p), where:
Tn - Ta x N,
Ta - tip x Ra,
tip - (E(Y/n»/g,
Y - number of red abalone taken by a single group of
divers or shorepickers encountered in the creel,
n - number of sportsmen in the group, and
q - number of qroups intercepted during the creel;
and
Tw= Wa x N,
Wa= Wx x tip x Ra, and
Wx = average weight of red abalone in the shell.
Individual abalone weight (w) in qrams were derived from creel
survey shell lenqths in millimeters and Ault's (1982) reqression
of red abalone weight on lenqth, where:
w- aLb and
a-0.000161 and b-3.02.
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The expected .ortality for returned abalone (Mr) vas derived
from the creel, where:
Mr- • x Ra x N,
.. rIp x (0.5 x lIe/n. + be/ne),
rIp • (E(Yr/n)/g,
Yr - nlDaber of red abalone returned by a .ingle creel
group of diver. or 8horepickers,
mc - number of abalone with .edium cuts,
hc • number with heavy cuts, and
ne ~"number examined for cuts.
Two strategies were developed to adjust telephone survey
results. The first was ·Proportional Weighting" which was
designed to correct for the disproportion of assiqned
telephone intercepts by county. The second was "County Grouping"
which was an adjustment by COmbining counties into groups that
contribute a similar proportion of their population to the
fishery. The resulting qroups were expected to produce fewer
empty cells of sportsmen or trips from the telephone survey for
each two month period. Both methods were applied to raw telephone
results prior to computing effort, take, and mortality.
Proportional Weighting corrections were based on 1989
California Department of Finance census values for the number of
occupied households and a unit-less Weighting Factor (WF) , where:
WF- PPC/APC,
PPC (Proportional Phone Contacts) - TPC x He/Nt,
APe - Actual Phone Contacts,
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~PC • The 13,876 Total Pbone Contacts or occupied
hou.eholeS. contacted in 1989,
He - n1Dlber of occupied hou8eholds in the county or
grouping con.ieSer.d, and
Nt - 3,127,761 occupied hou8eholds 1n the 19 coastal
counties for 1989 (Table 2).
County Grouping adjuat.ent vas based on the followinq
procedures. Each ••thod of take or combination in each of the
telephoned 19 counties vas assigned a value. The value
corresponded to the proportion of .porta.en using that method of
take times the number of occupied households. The assiqned value
was desiqnated a Transformed Ratio (TR), where:
TR= Lo9n [107 x (PC/Ne)],
PC - the annual proportion of intercepted sportsmen
from the county to the total number of sportsmen in the
field survey for a given method of take or combination
of methods.
Nc z the number of occupied households tor the county
in 1989 (Table 1).
The Transformed Ratio for each county by method of take or
combination of methods was assiqned a common group number (1 to
5). Group 1 was assiqned when TR > 3, group 2 when TR > 2 and <
3, qroup 3 when TR > 1 and < 2, group 4 when TR > 0 and < 1, and
group 5 when TR < 0 or undefined (Table 1).
Creel survey and telephone 8urvey data were combined for
computation on spread .heets that included formulas for effort,
take, and return .ortality expansions by two month period
(Appendices G, H, and I).
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Three .eparate ..thod. of coaputation Were u.ed to produce
e.ti.ates de.cribed a. either raw, weighted, or grouped:
1) Raw e.tiaate. were ba.ed on direct value. obtained from
the telephone survey with no County Crouping or Proportional
Weighting correction applied. This ..thod was included for future
comparisons if other .ethodologies are developed and for error
comparison to the other methods (Appendices H and I).
2) The weighted computation was based on both Proportional
Weighting and county Grouping. These values were included for
error comparison to the direct group method and were used as a
source for variance computations.
t 3) The grouped computation method was the source of all
point estimates and was the most direct aethod of computation.
Telephone values for each County Group were expanded by occupied
household number and then added for final estimates. In this
method no Proportional Weighting was needed since each County
Group was a separate stratum in the expansion.
statistical Analysis
Two methods were combined to provide confidence intervals of
effort, take, and mortality .stimates of aeans. A technique
developed by Efron (1982) called -bootstrapping" was used to
generate 95' Confidence Interval estimates (Cl) for each for a
two month period. These were then combined for the entire year
using normal statistics, where CI- +-1.96 x (standard error)
(Sokal and Rholf, 1969).
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A computer program was uaed to generate 1000 -bootstrap"
values of each of the ratios &p, Re, Ta, Wa, and a for each
.ethod of take and two aonth period. Bach set of values were
sorted into ascending order and the 25th and 975th value aelected
to approximate the 95' CI. The ..an and ..dian boot.trap ratios
were also computed (Appendices J and K). The .ean and aedian
bootstrap ratios were aUltiplied by their respective household
census value to provide an error comparison for expanded point
estimates (Appendix L).
Four assumptions were made to generate annual 95' CI
estimates by combining the variance values obtained from
bootstrap estimates using normal statistics: 1) the two month
bootstrap values were normally distributed, 2) each two month
period was an independent stratum, 3) each sample represented
a small proportion of the true popUlation, and 4) each stratum
had equal sampling effort.
Catch statistics were analyzed using the statistical package
SAS for all comparisons. Difference between methods of take in
catch and return rates were tested using the nonparametric
Wilcoxon 2-sample test. Differences within a method of take
between areas or months were tested using the nonparametric one-
way Kruska1-Wallis test followed by a Dunn multiple comparison
test to evaluate which pairs of stUdy areas or aonths differed
significantly. Multiple comparison tests were carried out with
and experimentwise error rate of 0.05. Numerical ranks were
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a••igned to .ach area and to catch atatiatic. to aimplify
interpretinq differences.
Differences in abalone lenqths between .ethad of take were
te.ted usinq the Kolmoqorov-Smirnov (IS) test. Difference. within
a method of take between areas or .onths were compared usinq
Analysis of Variance CANOVA) followed by the Scheffe's mUltiple
comparison test to evaluate significant pairs. Significance was
accepted at alpha= 0.05. Aqain numerical ranks were assiqned to
assist in evaluating the differences. Computer sample size
limitations on the KS test did not allow usinq the test to
compare the annual combined lenqths for divers versus
shorepickers; instead a student-t test was used.
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ItESULTS
lIPan.ion Spurc.. And Adju.tlantl
The total nUJlber of interview. conducted in the 1989 creel
.urvey (2,664 .port..en) included 1,251 diver. and 1,413
.horepicker'J 78 percent of the diver. and 84 percent of the
.hor.pickers originated fro. the 19 coastal countie. targeted by
the telephone .urvey. All 19 counties except San Benito were
represented aaong divers and shorepick~rs interviewed in the
field. Only 4.2 , of the divers and 1.6 , of the shorepickers
interviewed in the creel survey originated from outside northern
and central California (Tables 3 and 4).
County Grouping produced five groups each for divers,
shorepickers, and combined divers and shorepickers (Tables 1 and
2). Mendocino county was consistently in the first group for
divers, shorepickers, and both combinedJ Humboldt county was in
the second grouping for each permutation, followed by Sonoma
county in group 3 for divers and group 2 for both shorepickers,
and divers and shorepickers combined. Generally, groups 1 and 2
were comprised of counties with the highest proportion of abalone
sportsmen in the population, relatively few occupied households,
and Weighting Factors of less then one. Counties tend to have
similar group assignments for each method of take.
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T.lephone Sury.y
During the five periods of the telephone survey 13,876
random households were contacted in northern and central
California for 1989 (Appendix B). Abalone fishing bouaeholds
contacted took 129 fishing trips, with 81 diver and 48
shorepicker trips by 49 divers and 24 shorepickers respectively.
No shorepickers were reached in the 3,170 households contacted
during period IV for Auqust (Table 5).
The 1989 average red abalone-per-sportsman-day from
unadjusted telephone data was almost the same for divers and
shorepickers, averaging 3.21 and 3.10, respectively. The diver
ayerage catch rates fluctuated and were lowest in period III and
Vat 2.41 and 2.53. Shorepicker rates also fluctuated and were
lowest in periods II and V at 2.21 and 2.33 (Fiqure 9, Table 5).
Unadjusted and ungrouped telephone data revealed diving was
the only method of take using boats; 17 , of the diving trips
used boat and 83 , gained access from shore. Divers and
shorepickers had similar proportions of weekend trips, 59 ,
compared to 62 'respectively. Both methods of take combined made
60 , of their trips on weekends. Fewer diver trips were made on
minus tides (51' on minus tides) compared to shorepickers (71 ').
Both methods of take combined averaged 57 , of their trips on
minus tides (Table 5).
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County Grouped and Proportional Weighted telephone trip data
were examined for area fished. MOst of the trips for divers
(89.8t), sborepickers (93.9t), and combined mode (90.8') vere
conducted north of San Franciaco county. In this area, diver
trips were reported only fro. Mendocino, Sonoma, and Karin
counties witb 39.2, 47.9, and 2.7 , of the effort, respectively.
Sborepickers north of San Francisco reported trips in Mendocino,
Sonoma, and Marin counties, with 62.8, 28.7, and 2.4 t of tbe
effort, respectively. Combined aodes averaged 47.7 t in
Mendocino, 40.5 t in Sonoma, and 2.6 t in Marin counties. Divers
and shorepickers in San Mateo county (7.4 t of the total trips)
accounted for most of the San Francisco Bay area effort. No red
abalone trips were reported for Santa Cruz or Monterey counties
(Table 6).
Expanded Estimates
Red abalone effort for 1989, based on expanded estimates
from telephone surveys, was greater for divers than shorepickers
in both the number of sportsmen and trips (Figure 10, Table 7).
The estimated number of divers in 1989 was 56,178 (Cl 35,216 -
77,139), compared to 24,277 shorepickers (el 12,352 - 36,102).
Combining estimated effort by period gives an overestimate since
the telephone survey did not account for repeat effort by the
same sportsmen in more then one period. The number of diver trips
was 88,320 (CI 60,729 - 115,911), compared to 46,676 .horepicker
trips (Cl 26,668 - 66,685).
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The e.tiaated nuaber of red abalone diver trips on a .onthly
basis showed no particluar trends in .easonal use. CI of .onthly
.ean estimates were fairly con.tant except for Noveaber when the
CI was ••aller. Shorepicker trips .howed .ore variability
throughout the year with the nuaber of trips generally lower than
divers except for May-June and November when they were in the
same range as diver trips. Shorepicker trips in May-June were
higher then all other periods for .horepickers (Figure 10).
Red abalone take for 1989, in number and weight, were also
greater for divers than shorepickers. The estimated number of
abalone taken by divers was 283,293 (CI 193,973 - 372,613)
compared to 149,776 taken by shorepickers (CI 85,195 - 214,357)
(Table 7). Abalone weight in the shell landed by divers was
777,068 pounds (Cl 532,681 - 1,021,456) compared to 383,660
pounds landed by shorepickers (CI 218,672 - 548,649) (Table 8).
Monthly abalone landing weights from diving showed overlap in Cl
for all months except November which was significantly lower than
those in April and August. Abalone landing weights from
shorepicking were highest in May and June. The Cl for these
landings did not overlap with any other period (Figure 11, Table
8). Total take, in pounds for divers and .horepickers combined,
was 1,160,729 pounds (Cl 865,862 - 1,455,596) (Table 8).
Mortality estimates associated with picking then returning
abalone were lower for divers than .horepickers (Table 8). Diver
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returned abalone aortality estiaate vas 9,783 (eI 6,280 -
13,285), co.pared to an estiaated aortality of 10,588 abalone for
shorepickers (Cl 5,278 - 15,837).
Return aortality, as a percentage of total aortality (take +
return aortality) was lower for divers for all .onths except for
August where no shorepickers were found, Annual returned abalone
aortality was 3.3', 6.6', and 4.5' of total harvest aortality for
divers, shorepickers, combined respectively.
Creel Survey Catch Statistics
Average take of abalone per day were similar based on
telephone and creel survey information. As in the telephone
survey, divers and shorepickers interviewed in the creel survey
showed fluctuating success throughout the season, with little
~pparent pattern (Figure 9).
Both the higher annual catch rate and lower return rate by
divers from the creel survey were statistically significant
(Table 9). Divers averaged 3.30 compared to 3.14 for shorepickers
(p - 0.0093). The divers averaged 4.59 abalone-per-hour compared
to 2.77 for shorepickers (p < 0.0001). Divers averaged 1.28
returned abalone-per-day compared to 1.92 for shorepickers (p <
0.0001).
The average abalone taken by divers was larger (197.1mm)
than that taken by shorepickers (192.0..) for combined areas in
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1989. The abalone difference in .ean ail•• by ••thad of take
were aiqnificant (p < 0.0000, Table 10).
Catch ADd Return Bate. ~ 'ethod gf~
The average take by diverl val higher for all stUdy areas
(Figure 12A, 13A). The average take of abalone-per-day by divers
and shorepickers showed the least difference at the Hardy Creek,
Chapman-Van Damme, and Salt Point Itudy areas. The greatest
difference was in the Sheltet Cove, Arena-Mote, and Pedotti study
areas. The difference between catch rates for divers and
shorepickers within stUdy areas was more apparent in abalone-per-
h9ur. Hardy Creek and Arena-Mote showed the least difference
~tween divers and shorepickers.
Divers also had lower average return rates than shorepickers
at all study areas. The lowest rate for returned abalone by
divers relative to shorepickers was at Hardy Creek, Chapman-Van
Damme, and Pedotti (Figure 14A).
Catch ~ Return Rates ~ Method gf~~~ gf Access
Shorepickers using shore access had the lowest average take
of abalone-per-day. Shorepickers using boat access were only
surveyed at Van Damme State Park where they were more successful
then any other combination of .ethod of take and type of access.
Divers using boat were more successful the shore acc••• divers at
all areas where both access types were sampled except arena-mote
(Figure 12B). When all Itudy areas were combined, type of access
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and .ethad of take had a .tatiatically aiqnificant influence on
take-per-day (p • 0.0028, Table 11).
Average catch-par-hour .howed a .ore consistent hierarchy
aaong areas then catch~per-day. Diver. u.ing boat. were the most
.ucc••sful, followed by diver. u.ing ahore acc••• , .hor.pickers
using boats, and .hor.pickers (Figure 13B). The comparison of
combined method of take and type of access for all areas combined
revealed a highly significant difference in catch-per-hour (p <
0.0001, Table 12). Shorepickers using shore access had the
lowest success (2.71 abs.-per-hr.) and were significantly
different from all other combinations (experimentwise alpha -
0.05). Shore diver success (4.29 abs.-per-hr.) was also
significantly different than boat diver success (5.07 abs.-per-
hr.) (experimentwise alpha - 0.05, Table 12).
Shorepickers gaining access from land had the highest
average abalone return rate per day at all areas that were
sampled. The difference in return rate was most pronounced at
Hardy Creek and Pedotti (Figure 14B).
Method of take and type of access combined for all areas had
a statistically significant influence on abalone returns (p <
0.0001, Table 13). Both boat divers and shore divers were
.ignificantly different from each other and all other
combinations (experimentwise alpha - 0.05, Table 13).
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Catch ADd Return Rates ~ l[IA And Method g!~
There was a significant difference in abalone take-per-day
by divers among study areas (p - 0.0388, Table 14). Divers at
Albion and Pedotti had the highest success rate while divers at
Noyo boat launch had the lowest (Table 15). Shorepickers
also experienced significantly different success rates (abalone-
per-day) in different study areas (p - 0.0014, Table 16). The
highest success was obtained from Salt Point and Pedotti with the
lowest at Arena-Mote and Shelter Cove (Table 15). Shelter Cove
was significantly different from all other study areas
(experimentwise alpha = 0.05, Table 16).
Divers experienced significantly different success rates
(abalones-per-hour) in different study areas (p - 0.0188, Table
17). The boat launch areas, Noyo and Albion, had the highest
rates, with the lowest at Shelter Cove and Arena-Mote (Table 15).
Shorepickers also experienced significantly different success
rate (abalone-per-hr.) in different study areas (p = 0.0085,
Table 18). Salt Point had the highest rate of take, followed by
Arena-Mote, Chapman-Van Damme, and Shelter Cove. Hardy Creek had
the lowest rate (Table 15). Shelter Cove was significantly
different from'Salt Point (experimentwise alpha = 0.05, Table
18) .
Abalone returned by divers per day was significantly
different among study areas (p < 0.0001, Table 19). The lowest
return rates were at the boat launch access sites in the Noyo and
Albion study areas. Shelter Cove had the highest rates of return
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(Table 15). Shelter Cove was significantly different from Noyo
and Albion, with Mayo also significantly different from Chapman-
Van Damme and Arena-Mote (experimentwise alpha - 0.05, Table 19).
Abalone returned by shorepickers was also significantly
different among study areas (p < 0.0001, Table 20). Salt
Point, Hardy Creek, and Arena-Mote had the lowest return rates of
all study areas, with the highest at Shelter Cove (Table 15).
Chapman-Van Damme was significantly different from Hardy Creek,
Salt Point, and Pedotti; with Salt Point also significantly
different from Shelter Cove and Arena-Mote (experimentwise alpha
= 0.05, Table 20).
There was significant differences in average size of abalone
taken by divers in the study areas (p < 0.0001, Table 21).
Noyo and Albion boat launch showed the largest average size of
abalone, with the lowest average size observed in Shelter Cove
(Table 15 and 21). Shelter Cove was significantly below all
other sites; Noyo and Albion had similar average sizes which were
significantly above all other sites (experimentwise alpha = 0.05,
Table 21, Figure 15).
The average size of abalone bagged by shorepickers also
showed significant differences among areas (p < 0.0001, Table
22). Hardy Creek followed by Pedotti had the largest average
size, while the lowest average size was from Shelter Cove (Table
15 and 22). Hardy Creek was significantly different from all
sites. Shelter Cove was significantly different from all sites
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except Chapman-Van Damme (experimentwise alpha • 0.05, Table 22,
Figure 16).
The average quality ranking based on two types of catch
rates, on return rate, and on average size placed Albion followed
by Noyo in the first two ranks for divers. Chapman-Van Damme was
in the sixth and Shelter Cove in the last rank. Salt Point placed
first in rank for shorepickers, followed by Hardy Creek and
Pedotti. Chapman-Van Damme and Shelter Cove were in the last two
ranks (Table 15).
Catch ~ Return Rates bY Month
In general, divers had higher group average catch rates and
lower return rates than shorepickers in April through August.
The small sample sizes and resulting large standard errors
obscured the comparisons in October and November (Figures 17a,
18a, and 19a; Appendix C). The even smaller sample size and
large variances resulting from separating seasonal data to type
of access, whether boat or shore access, also made these
comparisons of little value (Figures 17b, 18b, 19b; Appendix C).
Catch and Return Rates bY Method 21~ and Month
Average abalone take-per-day by divers differed
significantly between months (p - 0.0008, Table 23). From April
to October, catch rates declined from 3.52 to 2.46 abalone-per-
day and increased slightly in November (Table 24). In pair-wise
comparison April was significantly different from October
23
(experimentwise alpha • 0.05, Table 23). Average abalone take-
per-day by shorepickers also differed significantly between
months (p - 0.0007, Table 25). During the period from April to
November, no discernible trend was apparent (Table 24). August,
with the lowest success rate, was significantly different from
all other months except October (experimentwise alpha • 0.05,
Table 25).
Average abalone take-per-hour by divers did not differ
significantly between months (p = 0.3211, Table 26) and were
subsequently excluded from other ranked comparisons (Table 24).
Take-per-hour by shorepickers differed significantly between
months (p = 0.0487, Table 27). No seasonal trend was apparent
(Table 24).
Average number of abalone returned per day by divers varied
significantly between months (p = 0.0370, Table 28). Return
rates declined through the season (Table 24). No significant
pairs were found (Table 28). Return rates by shorepickers also
varied significantly between months (p = 0.0089, Table 29).
However, little seasonal trend was apparent in return rates
(Table 24). April was significantly different from June
(experimentwise alpha = 0.05, Table 29).
The size of abalone taken by divers between months showed a
significant difference (p < 0.0001, Table 30). The average size
taken showed no consistent seasonal trend (Table 24). Pair-wise
comparison showed significantly larger abalone in June when
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compared with April or August (experimentwise alpha • 0.05, Table
30). Graphical~.eparationof diver length frequency data by
month and separating Chapman-Van Damme divers from other areas
revealed no additional seasonal trends (Figure 20 and 21). The
size of abalone taken by shorepickers between months showed a
significant difference (p < 0.0001, Table 31). Again, as with
divers, no consistent seasonal trend was apparent (Table 24,
Figure 22). Both April and August were significantly different
from May and June (experimentwise alpha - 0.05, Table 31).
Combining monthly average ranks for both types of catch
rates, return rates and average sizes revealed no discernible
trend for either divers or shorepickers (Table 24).
DISCUSSION
The results of the 1989 survey, as in 1988 (Karpov 1991),
revealed that divers were more successful in harvesting red
abalone than shorepickers, with higher catch rates, lower return
rates, and larger sizes taken. Considering the type of access in
1989 demonstrated, for the first time, that divers using boats
were more efficient then all other combinations of method of take
and type of access. This supports the contention by Karpov (1991)
that the recent increase in boat effort above historical levels
reflects a major increase in fishing power.
Catch rates in take-per-hour for shorepickers in 1989 did
not show the seasonal decline reported for 1985 through 1988
(Karpov 1991; and Tegner, DeMartini, and Karpov 1992) or
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reported for Mendocino and Sonoma counties in 1972 by Miller,
Geibel, and Houk (1974) (Table 32). The difference in results may
not be significant due to the small number of shorepickers
encountered (76) after June in 1989 when compared to the much
larger number sampled and summarized by Tegner, DeMartini, and
Karpov (1992). However the expanded estimates of effort for
divers and shorepickers showed the same seasonal trends observed
from 1985 to 1988 (Karpov 1991, and Tegner, DeMartini, and Karpov
1992), with diver effort remaining high while shorepicking effort
declined after June.
Average catch rate in abalone-per-hour for 1989 has
increased from 1988 (Karpov 1991), and from historical levels
reported by Miller, Geibel, and Houk (1974) for both divers and
shorepickers. This increase is apparent even when boat divers are
excluded from the 1989 data (Table 32). Whether these results
suggest an improvement for 1989 due to newly available stock,
propitious weather and or tidal conditions, or undetected
improvement in fishing power are difficult to interpret in the
absence of a larger time series or sample size.
A change in stock should be reflected by a change in the
size of abalone taken. Unfortunately, the only pUblished size
data available is for the Arena-Mote area for 1973 (Gotshall et
al 1973). Divers averaged 203.7mm and shore pickers 197.1mm in
1973, compared to the 194.7mm and 189.2mm for divers and
shorepickers, respectively reported in 1988 (Karpov 1991). In
1989, the respective average sizes were 195.3mm and 191.8mm for
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divers and shorepickers. The smaller sizes in recent years
suqqest some stock depletion, at least for the Arena-Mote area.
The low success for both divers and shorepickers in catch
rates and sizes of abalone taken at Shelter Cove relative to our
other study areas is a point of concern. These results are
similar to those obtained in 1988 by Karpov (1991). Teqner,
DeMartini, and Karpov (1992) described the Shelter Cove area as
marqinal red abalone habitat, with more turbid water conditions
and lower kelp abundances than areas off Sonoma and Mendocino
counties. Unfortunately dive surveys of post-emerqent abalone,
previously conducted in other areas of northern California
(Parker, Haaker, and Henderson 1988) were never conducted at
Shelter Cove and would have been useful in accessinq stock
c,onditions based on actual population densities.
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Figure 1. Sampling Areas Targeted for Creel in 1989.
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and Pedotti Study Areas by Month in 1989.
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Table 1- Group Munber A,slgnllnts for Home Countle, of Field Interviewed Red Abllone FishenRIn with Similar
Ratios of Field Repreaentation to Size of County for Divera, Shorepickers, and Combined Method of
Take in 1989.
a. Counties Covered In Telephone SUrvey.
Jan 1 1989 Divers I Shorep. I Dv.+Sp. I
OCcupied Interv. Prop. Trans. CCU\ty Interv. Prop. Trans. CCU\ty Interv. Prop. Trans. County
County Households in 1989 CCU\ty 'atio Group tn 1989 CCU\ty Ratio Group tn 1989 CCU\ty 'atio Group
Alameda 483911 81 6 0.29 4 56 4. -0.20 5 137 5 0.06 4
Contra Costa 295427 114 9 1. 13 3 204 14 1.59 3 318 12 1.40 3
Del Norte 7869 7 1 1.96 3 2 0 0.59 4 9 0 1.46 3
Hl.IItloldt 46049 80 6 2.63 2 111 8 2.84 2 191 7 2.75 2
Marin 97172 29 2 0.87 4 24 2 0.56 4 53 2 0.12 4
Mendocino 29251 89 7 3.19 1 93 7 3.11 1 182 7 3.15 1
Monterey 111865 31 2 0.80 4 10 1 -0.46 5 41 2 0.32 4
Napa 41433 34 3 1.88 3 41 3 1.95 3 75 3 1.92 3
Sacramento 383958 79 6 0.50 4 130 9 0.87 4 209 8 0.71 4
San Benito 11346 0 0 NA 5 0 0 MA 5 0 0 MA 5
San Francisco 313326 30 2 -0.27 5 26 2 -0.53 5 56 2 -0.40 5
San Joaquin 154087 30 2 0.44 4 43 3 0.68 4 73 3 0.58 4
San Mateo 242616 26 2 -0.15 5 54 4 0.45 4 80 3 0.21 4
Santa Clara 516128 104 8 0.48 4 73 5 0.00 4 1n 7 0.25 4
Santa Cruz 82952 50 4 1.57 3 20 1 0.53 4 70 3 1. 15 3
Solano 109027 39 3 1.05 3 84 6 1.70 3 123 5 1.44 3
Sonoma 145136 118 9 1.87 3 203 14 2.29 2 321 12 2.12 2
Trinity 5359 2 0 1.09 3 5 0 1.89 3 7 0 1.59 3
Yolo 50849 30 2 1.55 3 10 1 0.33 4 40 2 1.08 3
Sub Totals 312n61 973 78 1189 84 2162 81
b. Areas Not Covered in Telephone Survey.
Divers Prop. Shore P. Prop. Ov.+S.P. X
Area in 1989 County in 1989 County in 1989 PC
North &Central Calif. 226 18 192 14 418 16
Southern California 17 10 27
Washington 1 0 3 0 4 0
Oregon 3 0 3 0 6 0
Nevada 27 2 11 1 38 1
Other (U.S. &Foreign) 4 0 5 0 9 0
Sub Totals 278 22 224 16 502 19
Total All Areas 1251 100 1413 100 2664 100
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Teble 2. weighting 'ectors to Correct for Diaproporti~t. luMber of Phone Calls Directed at Grouped County
Ar.as in 1989.
I Div'erl I Shore Picken I------Divers &Shore Pickers-----I
January Actual Proporti~l J..-ry Actual Proporti~l J..-ry Actual Proportional
1. 1989 Phone Phone weighting '. 1989 Phone Phone weighting 1, ,. Phone Phone Weighting
OCc~ied Contacts Cont. Factor OCcupied Contectl Cont. 'ector Occupied Contacts Cont. Factor
Group Households NOUIeholdi lIouIeholdi
1 29251 420 130 0.309 29251 420 130 0.309 29251 420 130 0.309
2 46049 422 204 0.484 191185 1266 148 0.670 191185 1266 848 0.670
3 738052 4326 3274 0.157 451246 2367 2002 0.846 592916 3482 2630 0.155
4 1747121 6354 7151 1.220 1535631 6360 6813 1.071 1989737 7325 8827 1.205
5 567288 2354 2517 1.069 920448 3463 4083 1.179 324672 1383 1440 1.041
Totll 312n61 13876 13876 312n61 13876 13876 312n61 13876 13876
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Table 3. He.t CCU"ty or Are. for led Abllone Divera Cr..l SUrvey for 1989 by Two-Month Per;od.
•• CCU1tfes Inc luded in'elephone Survey•
Two-Month Nullber of D;verl Intervi...-d All Percent 'ercent
~ty Period -> JI III IV V VI 1989 SUb Total All Area.
Al-.da 10 45 7 '5 4 81 1.3 6.5
Contra Costa 48 49
"
6 0 "4 '1.7 9.1
Del Norte 0 7 0 0 0 7 0.7 0.6
Nunboldt 43 29 5 0 3 eo 8.2 6.4
Marin 7 9 2 It 7 29 3.0 2.3
Mendocino 27 43 1 12 6 89 9.1 7.1
Monterey 13 18 0 0 0 31 3.2 2.5
Napa 4 '9 4 6 1 34 3.5 2.7
Sacramento 20 38 12 4 5 79 8.1 6.3
San Benito 0 0 0 0 0 0 0 0
San Francisco 2 12 2 7 7 30 3.1 2.4
San Joaquin 6 10 5 7 2 30 3.1 2.4
San Mateo 5 13 6 2 0 26 2.7 2.1
Santa Clare 34 38 19 8 5 104 10.7 8.3
Santa Cruz 29 15 3 3 0 50 5. , 4.0
Solano 22 12 1 0 4 39 4.0 3.1
Sonoma 22 68 18 6 It 118 12.1 9.4
Trin; ty 0 0 1 0 1 2 0.2 0.2
Yolo 9 11 7 2 1 30 3.1 2.4
Sub Total 301 436 104 82 50 973 100 78
b. Areas with Counties Not Covered in Telephone Survey.
Two-Month Number of Divers Interviewed All Percent Percent
Area Period -> I) III IV V VI 1989 Sub Total All Areas
Part of Nort. &ten. Calif. 59 111 36 12 8 226 81.3 18.1
Southern California 5 9 1 2 0 17 6.1 1.4
Washington 1 0 0 0 0 1 0.4 0.1
Oregon 1 1 0 1 0 3 1.1 0.2
Nevada 1 l' 0 12 0 27 9.7 2.2
Other (U.S. &Foreign) 0 3 0 0 1 4 1.4 0.3
8 27 0 15 52 18.7 4.2
Sub Total 67 138 37 27 9 278 100 22
Total All Areas 368 574 141 109 59 1251 100
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Table 4. Home County or Area for Red Abalone Shorepickers Creel Survey for 1989 by Two-Month Period.
I. Counties Jnc luded in Tel ephone Survey.
Two-Month Number of Shorepickers Interviewed All Percent Percent
County Period -> II III IV V VI 1989 Sub Total All Areas
Alameda l' 45 0 0 0 56 4.7 4.0
Contra Costa 68 136 0 0 0 204 17.2 14.4
Del Norte 0 2 0 0 0 2 0.2 0.'
HLIIIboldt 28 81 2 0 0 111 9.3 7.9
Marin 2 22 0 0 0 24 2.0 1.7
Mendocino 37 '1 7 0 8 93 7.8 6.6
Monterey , 5 1 0 0 10 0.8 0.7
Napa 8 27 1 0 5 41 3.4 2.9
Sacramento 55 72 0 2 1 130 10.9 9.2
San Benito 0 0 0 0 0 0 0 0
San Francisco 13 12 0 1 0 26 2.2 1.8
San Joaquin 26 15 0 0 2 43 3.6 3.0
San Mateo 19 34 0 1 0 54 4.5 3.8
Santa Clara 21 47 2 1 2 73 6.1 5.2
Santa Cruz 1 19 0 0 0 20 1.7 1.4
Solano 29 53 1 1 0 84 7.1 5.9
Sonoma 70 110 4 3 16 203 17.1 14.4
Trinity 0 5 0 0 0 5 0.4 0.4
Yolo 2 8 0 0 0 10 0.8 0.7
Sub Total 394 734 18 9 34 1189 100 84
b. Areas with Counties Not Covered in Telephone Survey.
Two-Month ~l.Inber of Shorepickers Interviewed All Percent Percent
Area Period -) II III IV V VI 1989 Sub Total All Areas
Part of Nort. &Cen. Cali f. 42 137 9 0 4 192 85.7 13.6
Southern California 2 8 0 0 0 10 4.5 0 .. 7
Washington 0 3 0 0 0 3 1.3 0.2
O~egon 0 3 0 0 0 3 1.3 0.2
Nevada 0 10 1 0 0 l' 4.9 0.8
Other (U.S. 8. Foreign) 0 4 1 0 0 5 2.2 0.4
2 28 2 0 0 32 14 .. 2 2.3
Sub Total 44 165 11 0 4 224 100 1.6
Total All Areas 438 899 29 9 38 1413 100
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T.t>le 5. Red Abelone Sport flahery Data frQl the Telephone Survey by Method of Tate for Two Month Intervals of 1989.
Two I--Diverl--I Diver Tripi - aa.. I Unweighted
Month ItUllber ItUllber ....k- week- Ni,... Unknown Tri p weighted Trlpa/Pick. Abllone
Period .... weighted leach loat day end Tide D.te Totall Tot.ll a... weighted 10. /Trip
II 19 12.81 21 7 10 16 10 2 28 1~.76 1.47 1.46 101 3.61
III 8 4.89 14 3 2 15 13 0 17 9:\9 2.13 1.88 41 2.41
IV 12 9.91 17 1 13 4 9 1 18 15.57 1.50 1.57 68 3.78
V 8 6.25 12 3 4 9 5 2 15 10.96 1.88 1.75 38 2.53
VI 2 1.51 3 0 1 0 1 2 3 2.27 1.50 1.50 12 4.00
Total 49 35.37 67 14 30 44 38 7 81 56.75 1.65 1.60 260 3.21
Percent Total Trips 83 17 37 54 47 9
Percent Excluding Unknown Dates 41 59 51
Tllo I-Shorepickers-I Shorepicker Trips - Ra.. I Unweighted
Month N~r N~r Week- Week-" Minus Unknown Trip Weighted Trips/Pick. Abe I one
Period Rail Weighted Beach Boat day end Tide Date Totals Totals Ra.. weighted No. /Trip
II 10 5.29 14 0 0 8 7 6 14 6.52 1.40 1.23 31 2.21
III 8 6.02 25 0 11 6 12 8 25 16.25 3.13 2.70 92 3.68
IV 0 0.00 0 0 0 0 0 0 0 0.00 0.00 0.00 0 0.00
V 4 1.96 6 0 0 6 2 0 6 2.58 1.50 1.32 14 2.33
VI 2 1.85 3 0 2 1 3 0 3 2.52 1.50 1.36 12 4.00
Total 24 15.12 48 0 13 21 24 14 4S 27.87 2.00 1.84 149 3.10
Percent Total Trips 100 0 27 44 50 29
Percent Excluding Unknolln Oates 38 62 71
Tllo l-oiv.& Shorepickl-----Diver &Shorepicker Trips - Rail I Unweighted
Month N~r N~r Week- week- Minus Unknown Trip Weighted Trips/Pick. Abe I one
Period Rail Weighted Beach BOlt day end Tide Date Totals Totals Ra.. Weighted No. /Trip
II 29 18.10 35 7 10 24 17 8 42 25.28 1.45 1.40 132 3.14
III 16 11.14 39 3 13 21 25 8 42 25.89 2.63 2.32 133 3.17
IV 12 9.91 17 1 13 4 9 1 18 15.57 1.50 1.57 68 3.78
V 12 8.21 18 3 4 15 7 2 21 13.54 1.75 1.65 52 2.48
VI 4 3.36 6 0 3 1 4 2 6 4.79 1.50 1.43 24 4.00
Total 73 50.n 115 14 43 65 62 21 129 85.07 1.77 1.68 409 3.17
Percent Total Trips 89 11 33 50 48 16
Percent Excluding Unknown Dates 40 60 57
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Table 6. Red Abllone CCU\ty of Fi.hing Trip in Northern Met Central Cal ifornf. by Mode in 1989
fr~ the Telephone SUrvey.
C~tfes I-----Raw Tripa weighted Tripa--I----...rcent wefghted--I
fished Diver Ihorepiek. loth Diver Ihorepi ek. loth Diver Ihorepf ck. loth
Del Morte 0 0 0 0.00 0.00 0.00 0.0 0.0 0.0
HUIIIboldt 0 0 0 0.00 0.00 0.00 0.0 0.0 0.0
Mendocino 42 35 n 22.25 17.50 40.56 39.2 62.8 47.7
Sonome 31 10 41 27.19 8.01 34.46 47.9 28.7 40.5
Marin 2 1 3 1.51 0.67 2.18 2.7 2.4 2.6
Northern Sub Total 75 46 121 50.95 26.18 n.20 89.8 93.9 90.8
San Francisco 2 0 2 1.51 0.00 1.51 2.7 0.0 , .8
Napa 0 0 0 0.00 0.00 0.00 0.0 0.0 0.0
San Mateo 4 2 6 4.28 , .69 6.33 7.5 6.1 7.4
Bay Area Sub Total 6 2 8 5.79 1.69 7.84 10.2 6.1 9.2
Santa Cruz 0 0 0 0.00 0.00 0.00 0.0 0.0 0.0
Monterey 0 0 0 0.00 0.00 0.00 0.0 0.0 0.0
Central Sub Total 0 0 0 0.00 0.00 0.00 0.0 0.0 0.0
Total All Counties 81 48 129 56.74 27.87 8S.0t. 100 100 100
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Table 7. Red Abelone Sport Effort end Teke in Northern Californie for 1989 Based on County Groups.
I-----Ied Abalone Pickers· 1-- Red Abalone Trips 1 Red Abelone Teke fn lUlbers-1
Month & lower Upper lower Upper lower Upper
Period Mode 2.5% 97.5% Verience 2.5% 97.51 Veriance 2.51 97.51 Verience
April Diver 17500 8454 21615 22945690 25604 14988 37661 32129453 89615 52462 133114 406551057
II Shorepick. 6516 1235 12589 8056759 8106 2487 14691 9309399 25453 7751 45212 87708814
Dv.+Sp. 24016 9690 40204 33110 17475 52352 115068 60213 178326
Mey-Jln! Diver 7977 2046 21613 23929885 15183 7400 34990 47515437 50558 24268 116581 532602602
III Shorepick. 12174 3615 21619 20124117 31378 16327 52443 81523998 99469 51777 167623 838768655
Dv.+Sp. 20151 5n1 43232 46561 23n7 87433 150027 76045 284204
August Diver 18202 7134 33608 43802454 25826 13540 47955 74023457 82126 42888 152125 745195851
IV Shorepick. 0 0 0 0 0 0 0 0 0 0 0 0
Dv.+Sp. 18202 7134 33608 25826 13540 47955 82126 42888 152125
Sep.-OCt. Diver 9993 3018 19057 16078413 17948 7547 29611 30424122 49717 20947 84847 255201881
V Shorepick. 2665 0 6731 2831598 3361 0 7478 3495476 11294 0 26486 43843865
DV.+Sp. 12658 3018 25788 21310 7547 37089 61011 20947 111333
Novt!ftb!r Dfver 2506 0 7034 3092616 3759 0 9931 6163602 11278 0 29495 54371'01
VI Shorepick. 2813 0 8239 4242078 3830 0 9596 5155166 13560 0 34024 72351118
DV.+Sp. 5319 0 15273 7590 0 19527 24837 0 63519
1989 Tot.ts Dfver 56178 35216 77139 109849059 88320 60729 115911 190316071 283293 193973 372613 199'522791
Shorepick. 24227 12352 36102 35254553 46676 26668 66685 100084039 149776 85195 214357 1042672452
Dv.+Sp. 80405 56313 104497 145103612 134996 100914 169078 290400110 433069 322847 543290 3037195250
• IncffvidJel fishennen Ny be cOU1ted in more then one period or 1IIOde.
Table 8. Red Abalone Ve;ght Taken, Number Returned, and Total Mortality in Northern California for 1989 Based on County
Groups.
Take in Veight 1------ Return Mortality I-Total-I
Month & lower Upper lower Upper Mortality I
Period Mode (Kg) (lbs.) 2.5% 97 .51 Var i ance Mr 2.51 97.51 Variance Return
Apri l Diver 1110n 244881 1425n 365004 3092108269 4063 2083 5799 862939 93678 4.3
II Shorepick. 28831 63561 19328 112686 544728277 2006 585 3747 624956 21460 7.3
Dv.+Sp. 139908 308442 161905 4n690 6070 2668 9546 121138 5.0
May-June Diver 64050 141204 67693 324073 4108174439 2110 1113 5599 1257319 52669 4.0
III Shorepick. 116392 256597 133262 429849 5497763049 6109 3534 11394 3861287 105578 5.8
DV.+Sp. 180441 397801 200954 753922 8220 4648 16993 158247 5.2
August Diver 99201 218699 114527 404453 5253589263 1699 754 3466 459606 83825 2.0
IV Shorepick. 0 0 0 0 0 0 0 0 0 0
Dv.+Sp. 99201 218699 114527 404453 1699 754 3466 83825 2.0
Sep.-oct. Diver 63816 140688 59398 240314 2045667730 1449 566 3062 389361 51166 2.8
V Shorepick. 12967 28587 0 66865 279435472 428 0 2355 346687 11n2 3.7
oV.+Sp. 76783 169276 59398 307119 18n 566 5417 62888 3.0
Nov~r Diver 14332 31591 0 83118 431786558 460 0 1248 97340 11738 3.9
VI Shorepick. 15838 34916 0 87945 483392123 2014 0 5846 2135825 15574 12.9
DV.+Sp. 30170 66512 0 171063 2474 0 1094 27312 9.1
1989 Totals Diver 352476 777068 532681 1021456 14931326259 9783 6280 13285 3066565 293075 3.3
Shorepick.174027 383660 218672 548649 6805318921 10558 5218 15837 6968155 160334 6.6
Dv.+Sp. 526503 1160729 865862 1455596 21736645180 20340 14005 26676 10035320 453409 4.5
Table 9. Nonparametric Test of Divers and Shorepickers
Take-per-Sportsman-Day, Take-per-Sportsman-Hour, and
Return-per-Sportsman-Day for Combined Areas.
Wilcoxon 2-Sample Test
Mean
Test Mode N Mean Scores S Z prob<lzl
TK_PICK_DAY DIVER 683 3.30 753.184480 514425 2.60 0.0093
SHORE 770 3.14 703.774026
TK_PICK_HR DIVER 683 4.59 833.692533 569412 9.18 0.0001
SHORE 770 2.77 632.362338
RT_PICK_DAY DIVER 683 1.28 650.651537 444395 -6.68 0.0001
SHORE 770 1.92 794.722078
Table 10. T-Test of Mean Sizes of Sport Red Abalone Taken from
Northern California in 1989 Between Divers and Shorepickers.
Mean
Method N Size(mm) S.D. S.E.
Diver 3752 197.09 11. 79 0.19
Shorepicker 3760 191. 96 11. 66 0.19
Variances T Method OF Prob<ITI
Unequal 18.9542 Satterthwaite 7508.8 0.0001
Cochran 0.0001
Equal 18.9544 7510.0 0.0000
For HO: Variances are equal, F' = 1.02
Prob<F' = 0.5133
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OF = (3751,3759)
Table 11. Nonparametric Test of Red Abalone Take-per-
Sportsman-Day in 1989 by Method of Take using Kruskal-
Wallis and Dunn MUltiple comparison Tests.
Method
of Take N
Wilcoxon Mean
Mean Score
Dunn Multiple Comparison
(Experimentwise alpha=0.05)
Significant Pairs
Boat Diver 243
Shore Diver 445
Boat Shorep. 48
Shorepicker 722
3.28
3.31
3.64
3.10
763.603371
697.279778
836.385417
741.666667
None·
Kruskal-Wallis Test (Chi-Square Approximation)
CHISQ= 14.076 DF= 3 Prob < CHISQ= 0.0028
DV SHORE
SP BOAT
DV BOAT
Boat Div.
Shorepk. vs.
Shorepk. vs.
Shorepk. vs.
Shore Div.vs.
Method Wilcoxon Mean
of Take N Mean Score
Boat Div. 243 5.07 804.553933
Shore Div. 445 4.29 623.029086
Boat Sp. 48 3.64 803.781250
Shorepk. 722 2.71 893.728395
Table 12. Nonparametric Test of Red Abalone Take-per-
Sportsman-Hour in 1989 by Method of Take Using Kruskal-Wallis
and Dunn MUltiple Comparison Tests.
Dunn MUltiple Comparison
(Experimentwise alpha=0.05)
Significant Pairs
Kruskal-Wallis Test (Chi-Square Approximation)
CHISQ= 99.991 DF= 3 Prob < CHISQ= 0.0001
Table 13. Nonparametric Test of Red Abalone Return-
per-Sportsman-Day in 1989 by Method of Take using
Kruskal-Wallis and Dunn Multiple Comparison Tests.
Method
of Take N
Wilcoxon Mean
Mean Score
Dunn Multiple Comparison
(Experimentwise alpha=0.05)
Significant Pairs
Boat Div.
Shore Div.
Boat Sp.
Shorepk.
243
445
48
722
0.95
1.45
1. 87
1. 93
687.741573
791. 531163
907.520833
586.500000
Shorepk. vs.
Shorepk. vs.
Shore Div.vs.
Shore Div.vs.
Boat Div. vs.
Shore Div.
Boat Div.
Boat Div.
Boat Sp.
Boat Sp.
Kruskal-Wallis Test (Chi-Square Approximation)
CHISQ= 59.242 DF= 3 Prob < CHISQ= 0.0001
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Table 14. Nonparametric Test of Red Abalone Take-per-
Sportsman-Day in 1989 for Divers by study Area using
Kruskal-Wallis and Dunn Multiple comparison Tests.
Dunn Multiple Comparison
Wilcoxon Mean (Experimentwise alpha=0.05)
Area N Mean Score Significant Pairs
Shel.Cove 30 3.27 315.166667 None
Noyo 33 3.14 296.621212
Ch.-VanDam. 337 3.22 307.737389
Albion 17 3.75 350.029412
Arena-Mote 71 3.53 347.626761
Salt Point 48 3.48 336.114583
Pedotti 111 3.59 359.563063
Kruskal-Wallis Test (Chi-Square Approximation)
CHISQ= 13.283 DF= 6 Prob < CHISQ= 0.0388
Table 15. Area Summary of Creel Catch and Return Rates and Average Sizes using Numerical Rank and Groupings
of Significant Difference from Pair Wise Comparison Tests for each Mode by Area of 1989.
DIVERS SHOREPICICERS
I CPUE Returns Ab. Ce-bined CPUE Returns Ab. C_ined II Area Day Hour IDay She tanke Area Day Hour /Day Size Ranke
I'Shel.cv. 5 7 ~~~ r7>- 7 ~.Cv. ~ 0b~ ~~ 6Noyo 7 1 rr 2 H. rk. 3 2I Ch.-Warn. 6 5 LtJ 6 Ch.-Y. -5 5I Albion 1 2 2- 1I Arena-Ht. 3 6 1= 5 Ar.-Mt. 5 -~ 4I Sal t Pt. 4 4 3 3.5 Sal t P. 1 - 1I Peclott i 2 3 4 -5- 3.5 Ped. 2 4 2 3
> or { Denotes key area that was significantly different from connected areas (alphaa.05).
*. Low rank denotes high catch rates, large average size, end low rates of return.
Table 16. Nonparametric Test of Red Abalone Take-per-
Sportsman-Day in 1989 for Shorepickers by Study Area
using Kruskal-Wallis and Dunn Multiple Comparison Tests.
Dunn MUltiple Comparison
Wilcoxon Mean (Experimentwise alpha=0.05)
. Area N Mean Score Significant Pairs
Shel.Cove 33 2.30 242.560606 Shel.Cove vs. Hardy Creek
Hardy Creek 109 3.16 383.802752 Shel.Cove vs. Ch.VanDam.
Ch.VanDam. 134 3.15 380.888060 Shel.Cove vs. Arena-Mote
Arena-Mote 155 3.07 365.948387 Shel.Cove vs. Salt Point
Salt Point 111 3.35 393.261261 Shel.Cove vs. Pedotti
Pedotti 213 3.27 395.014085
Kruskal-Wallis Test (Chi-Square Approximation)
CHISQ= 19.670 DF= 5 Prob < CHISQ= 0.0014
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- . Table 17. Nonparametric Test of Red Abalone Take-per-
Sportsman-Hour in 1989 for Divers by Study Area using
Kruskal-Wallis and Dunn MUltiple Comparison Tests.
Dunn Multiple Comparison
wilcoxon Mean (Experimentwise alpha=0.05)
Area N Mean Score Significant Pairs
Shel.Cove 30 3.38 269.383333 None
Noyo 33 6.11 331.045455
Ch.VanDam. 337 4.46 316.004451
Albion 17 5.48 382.235294
Arena-Mote 71 3.84 282.563380
Salt Point 48 5.32 358.333333
Pedotti 111 5.43 363.680180
Kruskal-Wallis Test (Chi-Square Approximation)
CHISQ= 15.194 DF= 6 Prob < CHISQ= 0.0188
Wilcoxon Mean
ScoreMeanNArea
Table 18. Nonparametric Test of Red Abalone Take-per-
Sportsman-Hour in 1989 for Shorepickers by study Area
using Kruskal-Wallis and Dunn Multiple Comparison Tests.
Dunn MUltiple Comparison(Experimentwise alpha=0.05)
Significant Pairs
Shel.Cove
Hardy Creek
Ch.VanDam.
Arena-Mote
Salt Point
Pedotti
33
109
134
155
111
213
2.01
2.34
2.94
2.95
3.07
2.79
273.575758
343.027523
384.578358
379.348387
422.531532
383.748826
Shel.Cove vs. Salt Point
Kruskal-Wallis Test (Chi-Square Approximation)
CHISQ= 15.492 DF= 5 Prob < CHISQ= 0.0085
Table 19. Nonparametric Test of Red Abalone Return-per-
sportsman-Da¥ in 1989 for Divers by Study Area using
Kruskal-Wall~s and Dunn MUltiple Comparison Tests.
Wilcoxon Mean
Dunn MUltiple Comparison(Experimentwise a1pha=0.05)
Area N Mean Score Significant Pairs
Shel.Cove 30 2.39 399.050000 Shel.Cove vs. Noyo
Noyo 33 0.31 196.439394 Shel.Cove vs. Albion
Ch.VanDam. 337 1. 52 347.491098 Noyo vs. Ch.VanDam.
Albion 17 0.51 223.558824 Noyo vs. Arena-Mote
Arena-Mote 71 1. 32 321. 056338
Salt Point 48 0.75 275.104167
Pedotti 111 1. 03 308.729730
Kruskal-Wallis Test (Chi-Square Approximation)
CHISQ= 36.975 DF= 6 Prob < CHISQ= 0.0001
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Table 20. Nonparametric Test of Red Abalone Return-
per-Sportsman-Day in 1989 for Shorepickers by study Area
using Kruskal-Wallis and Dunn Multiple Comparison Tests.
Dunn Multiple Comparison
wilcoxon Mean (Experimentwise alpha-0.05)
Area N Mean Score Significant Pairs
Shel.Cove 33 2.45 451.333333 Ch.VanDam. va. Hardy Creek
Hardy Creek 109 1.56 334.885321 Ch.VanDam. va. Salt Point
Ch.VanDam. 134 2.33 447.839552 Ch.VanDam. va. Pedotti
Arena-Mote 155 2.05 397.822581 Salt Point vs. Shel.Cove
Salt Point 111 1.27 299.909910 Salt Point vs. Arena-Mote
Pedotti 213 2.05 371. 035211
Kruskal-Wal1is Test (Chi-Square Approximation)
CHISQ= 38.470 DF- 5 Prob < CHISQ= 0.0001
Table 21. Analysis of Variance for Size of Red
Abalone Taken By Divers for Areas of Northern
California in 1989 with Scheffe's Test.
ANOVA
Sum of Mean
Source OF Squares Square F Value Pr < F
AREA 6 28974.638 4829.106 37.64 0.0001
Error 3599 461731.182 128.294
Corrected Total 3605 490705.820
Scheffe's Test
Critical Value of F= 2.10207 AREA Comparisons Difference
with Significant Between
AREA N Obs Mean S.D. Diff. (alpha=0.05) Means
Shel.Cove 126 187.46 9.28 Shel.Cove vs. Noyo -16.861
Noyo 224 204.32 12.82 Shel.Cove vs. Albion -15.104
Ch.VanOarn. 1887 196.46 11.60 Shel.Cove vs. Ch.VanDam. -8.998
Albion 124 202.56 12.17 Shel.Cove vs. Arena-Mote -7.873
Arena-Mote 396 195.33 10.54 Shel.Cove vs. Salt Point -9.511
Salt Point 241 196.97 10.46 Shel.Cove vs. Pedotti -9.823
Pedotti 608 197.28 10.89 Noyo vs. Ch.VanOam. 7.864
Noyo vs. Arena-Mote 8.988
Total 3606 Noyo vs. Salt Point 7.350
Noyo vs. Pedotti 7.039
Albion vs. Ch.VanDam. 6.107
Albion vs. Arena-Mote 7.231
Albion vs. Salt Point 5.594
Albion vs. Pedotti 5.282
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Table 22. Analysis of Variance for Size of Red
Abalone Taken By Shorepickers for Areas of Northern
California in 1989 with Scheffe's Test.
Shel.Cove vs. Hardy Crk.-13.396
Shel.Cove vs. Arena-Mote -8.110
Shel.Cove vs. Salt Point -7.607
Shel.Cove vs. Pedotti -9.122
Hardy Crk. vs. Ch.VanDam. 9.680
Hardy Crk. vs. Arena-Mote 5.286
Hardy Crk. vs. Salt Point 5.789
Hardy Crk. vs. Pedotti 4.274
Ch.VanDam. vs. Arena-Mote -4.394
Ch.VanDam. vs. Salt Point -3.892
Ch.VanDam. VB. Pedotti -5.406
ANOVA
Sum of
Source DF Squares
AREA 5 37066.913
Error 3698 461246.240
Corrected Total 3703 498313.153
Scheffe's
critical Value of F= 2.21652
AREA N Obs Mean S.D.
Shel.Cove 88 183.68 8.54
Hardy Creek 616 197.08 13.12
Ch.VanDam. 664 187.40 8~22
Arena-Mote 561 191.79 11.96
Salt Point 695 191.29 11.30
Pedotti 1080 192.80 11.21
; Total 3704
Mean
Square F Value
7413.283 59.44
124.729
Test
AREA Comparisons
with Significant
Diff. (alpha=0.05)
Pr < F
0.0001
Difference
Between
Means
~able 23. Nonparametric Test of Red Abalone Take-per-
Sportsman-Day in 1989 for Divers by Month using
Kruskal-Wallis and Dunn Multiple Comparison Tests.
Wilcoxon Mean
Dunn MUltiple Comparison
(Experimentwise alpha=0.05)
Month N Mean Score Significant Pairs
April 201 3.52 372.641791 April vs. October
May 176 3.33 344.326705
June 131 3.30 344.954198
August 78 3.17 320.307692
September 26 3.20 333.134615
October 35 2.46 247.414286
November 36 3.00 294.152778
Kruskal-Wallis Test (Chi-Square Approximation)
CHISQ= 22.951 DF= 6 Prob < CHISQ= 0.0008
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T.t»te 24. se••GMl s..-ry of Creel catch .-t a.turn Rat., and lv.rege Size. ~ina
~ric.l lank Ind Groupings of Significant Difference fr~ 'air Wi ••
T.st, for eech Mode by Month of 1989.
DIVERS
CPUE .eturna Ab. CCIIIbined
Month Day Hour /Day Size ....
Apr; l -1 ns 6 g 4May 2 ,. 7 5.5Jww 3 ns 5 2
....t 5 ns 3 7
sept. 4 ns , 1 ,
OCt. --7 ns 2 3 3
lov. 6 ns 4 4 5.5
IIIOREPICKERS
CPUE ••tu,.,. Ab. CCIIIbined
Month Day Hour /Day Ilze ....
Apr;l r-4 5 0 q3 5MaV ~5 3 3.5J&N ~3 4 ,
....t K6 6 , 6
OCt. 2 , 6 4 3.5
lov. --1 2 5 3 2
) or ( Denotes key ar.a that was significantly diff.rent fraa connected .rea. (alph.=.05).
ns No significance for entire ca.perison (prOb.<O.3211).
• Low rank denotes high catch rates, large average size, ~ low rat•• of return.
Table 25. Nonparametric Test of Red Abalone Take-per-
Sportsman-Day in 1989 for Shorepickers by Month using
Kruskal-Wallis and Dunn MUltiple Comparison Tests.
Dunn MUltiple Comparison
Wilcoxon Mean (Experimentwise alpha=0.05)
Month N Mean Score Significant Pairs
April 235 3.14 381.561702 August vs. April
May 294 3.06 379.221088 August vs. May
June 199 3.32 407.364322 August vs. June
August 17 1.74 200.794118 August vs. November
October 6 3.36 378.833333
November 19 3.54 469.736842
Kruskal-Wallis Test (Chi-Square Approximation)
CHISQ= 21.469 DF= 5 Prob < CHISQ= 0.0007
Table 26. Nonparametric Test of Red Abalone Take-per-
Sportsman-Hour in 1989 for Divers by Month using
Kruskal-Wallis and Dunn Multiple Comparison Tests.
Dunn Multiple Comparison
Wilcoxon Mean (Experimentwise alpha=0.05)
Month N Mean Score Significant Pairs
April 201 4.52 351.470149 None
'May 176 4.09 339.045455
June 131 4.36 319.427481
August 78 4.75 345.679487
September 26 6.90 405.461538
October 35 5.16 303.914286
November 36 5.62 368.930556
Kruskal-Wallis Test (Chi-Square Approximation)
CHISQ= 6.9973 OF= 6 Prob < CHISQ= 0.3211
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Table 27. Nonparametric Test of Red Abalone Take-per-
Sportsman-Hour in 1989 for Shorepickers by Month using
xruskal-Wallis and Dunn Multiple Comparison Tests.
Dunn MUltiple Comparison
Wilcoxon Mean (Experimentwise alpha-0.05)
Month N Mean Score Significant Pairs
April 235 2.65 369.227660 None
May 294 2.89 396.187075
June 199 2.70 388.419598
August 17 2.34 264.588235
October 6 3.81 509.833333
November 19 3.11 459.736842
Kruskal-Wallis Test (Chi-Square Approximation)
CHISQ= 11.138 DF= 5 Prob < CHISQ= 0.0487
.,
Table 28. Nonparametric Test of Red Abalone Return-
per-Sportsman-Day in 1989 for Divers by Month using
Kruskal-Wallis and Dunn MUltiple Comparison Tests.
Dunn MUltiple Comparison
Wilcoxon Mean (Experimentwise alpha=0.05)
Month N Mean Score Significant Pairs
April 201 1. 38 365.258706 None
M~y 176 1. 64 365.886364
June 131 1.11 311.103053
August 78 0.95 316.589744
September 26 0.79 304.288462
October 35 0.90 301.442857
November 36 1. 02 329.513889
Kruskal-Wallis Test (Chi-Square Approximation)
CHISQ= 13.409 DF= 6 Prob < CHISQ= 0.0370
Table 29. Nonparametric Test of Red Abalone Return-
per-Sportsman-Day in 1989 for Shorepickers by Month
using Kruskal-Wallis and Dunn Multiple Comparison Tests.
Dunn MUltiple Comparison
Wilcoxon Mean (Experimentwise alpha=0.05)
Month N Mean Score Significant Pairs
April 235 2.25 408.465957 April vs. June
May 294 1.90 398.804422
June 199 1. 57 343.010050
August 17 1. 04 285.676471
October 6 2.83 389.583333
November 19 2.39 428.631579
Kruskal-Wallis Test (Chi-Square Approximation)
CHISQ= 15.366 OF= 5 Prob < CHISQ= 0.0089
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Table 30. Analysis of Variance between Months for
Size of Red Abalone Taken by Divers from Northern
California in 1989 with Scheffe's Test.
ANOVA
Sum of Mean
Source OF Squares Square F Value Pr < F
MONTH 6 5334.526 889.088 6.45 0.0001
Error 3745 516017.638 137.788
Corrected Total 3751 521352.164
Scheffe's Test
Critical Value of F= 2.10101 AREA Comparisons Difference
with Significant Between
Month N Obs Mean S.D. Diff. (alpha=0.05) Means
April 1141 196.38 12.01 April vs. June -2.239
May 894 197.06 11.57 June vs. August 3.716
June 820 198.62 11.59
August 438 194.90 10.36
September 130 198.72 13.60
October 153 198.46 11.89
November 176 197.88 .13.01
Total 3752
Table 31. Analysis of Variance between Months for
Size of Red Abalone Taken by Shorepickers from Northern
California in 1989 with Scheffe's Test.
ANOVA
Sum of Mean
Source OF Squares Square F Value Pr < F
MONTH 5 4599.97 919.995 6.81 0.0001
Error 3754 506833.22 135.012
Corrected Total 3759 511433.22
Scheffe's Test
critical Value of F= 2.21648 AREA Comparisons Difference
with Significant Between
Month N Obs Mean S.D. Diff. (alpha=0.05) Means
April 1172 190.70 11.17 April
- June -2.117May 1267 192.55 11.88 April - May -1.860
June 1135 192.81 11. 81 August - June -6.106
AUfust 51 186.71 9.71 August - May -5.849Oc ober 30 191. 47 12.09
November 105 192.55 11.98
Total 1384
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Table 32. Comparison of Red Abalone Average Catch-Per-Hour
Reported for Sonoma and Mendocino Counties in 1972 and
for Sonoma, Mendocino, and Humboldt Counties in 1988
and 1989 for Divers and Shorepickers.
Divers
*
Shorepickers
Month 1972 1988 1989 1989 1972 1988 1989
April 2.69 2.64 3.09 2.99 2.85 1.50 2.12
May 2.74 3.53 3.07 2.99 2.01 2.40 2.21
June 1.93 2.18 2.86 2.57 1.59 1.26 2.12
JUly 3.35 , t f 1. 63 , ,
Auqust 2.73 2.88 2.90 3.09 0.80 1.36
September 3.01 4.09 3.20 2.32
October 2.95 1.63 2.39 1.93 0.44 3.33
November 2.53 1.69 3.18 3.20 2.00 2.83
Total Averaqe 2.76 2.75 2.99 2.86 2.04 1. 47 2.16
No sportsmen sampled.
11 Closed month.
*
Shore divers only.
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APPENDIX A. 1989 Abalone Creel Intercept Instruction Form.
You ahould be on aite at least 30 minutes before the low tide. At
the time of the low tide take a vehicle count at your aite (this
will allow comparison to historical flight census aurveys). A
subjective description of surf height and weather ia important
for understandin~ CPUE. only completed fishing trips for the day
are to be intervlewed
(1) Sample Alphabetical code allows segregation of abalone
Group marked on field plastic sample card by mode.
(2)
(3)
Mode/Sub-Mode Sp= Shorepicker Dv= Divers (Criteria - use fins).
B=Boat Used .
Total No. Group by single county and mode. Individual fish-
in Group ermen or small groups are preferred.
(4) County of
Origin for
Group
(5) Abs Taken
by Group
Ask what county, state, or country the diver or
shorepicker (group) is from. Split groups if
from more then one area. Use codes provided.
Ask how many abalone were taken and kept by group
of divers or shorepickers.
(6) Abs Returned
by Group
Ask each group member how many abs they picked
up and put back. Add and record group total.
(7) Total Hr. Ask each fisherman how many hours were spent
Picking "actually looking for and taking abalone, not
counting time walking too and from fishing site".
Enter group total time (ie. 3 pickers fished 30, 45, and 60
minutes each; enter 2 hours and 15 minutes).
(8) Cuts Do not examine abalone if diver cannot separate
Lt-Med-Hvy catch from shorepicker. It is important to ex-
amine each animal carefully. Probe the margin of
the epipodium-foot for cuts not readily seen. Light cut =
mUltiple abrasions or bar cuts to the epipodium: and 1/8th inch
deep cuts to the foot. Medium cut = up to 1/2 inch deep in the
foot, with resulting bleeding: multiple light cuts to the foot
are listed as medium. Heavy = deeper then 1/2 inch or mUltiple
medium cuts; also broken shell (other then just margin) or
punctures to gonads, gills, or cephalic area.
(9) No. Abs.
Examined
10) Length
Frequency
Number of abalone examined for cuts (Number may
differ from number measured for lengths).
Measure abalone separately for divers and shore
pickers to the nearest 2mm. Do not include sub-
legal abalone less then 176mm.
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Appendix B. Red Abelone Sport Catch Statistics from Fisher~ Field Intercepts by Study Area for 1989.
Numer Take-per-Sports~-Oay Take-per-SportSMan-Hour leturn-per-Sport..-n-Dey
IndiYd. NlJlt)er IlndiYd.-1 Group I---Individual-----I Group Ilndlvld·1 Group I
Site Mode Sports~ Groups Mean Mean S.D. S.£. Min./Ab. Take/hr. Mean S.D. S.E. Mean Mean S.D. S.E.
_..
Shel ter Cove Diver Shore 40 30 3.38 3.27 1. 18 0.22 22.84 2.63 3.38 2.63 0.48 2.33 2.39 3.01 0.56
Sp. Shore 45 33 2.22 2.30 1.49 0.26 38.94 1.54 2.01 1.91 0.33 2.60 2.45 2.16 0.38
All Modes 85 63 2.76 2.76 1.43 0.18 29.69 2.02 2.66 2.38 0.30 2.41 2.42 2.63 0.33
Hardy Creek Olver Shore 7 5 3.43 3.20 1.60 o.n 16.75 3.58 2.93 1.55 0.70 0.14 0.20 0.40 0.1a
Sp. Shore 195 111 3.20 3.18 1.27 0.12 29.00 2.07 2.36 1.53 0.15 1.63 1.54 2.01 0.19
All Modes 202 116 3.21 3.18 1.28 0.12 28.55 2.10 2.39 1.54 0.14 1.51 1.48 1.99 0.1a
Meckerricher Olver Shore 8 6 10M 2.08 1.48 0.61 31.20 1.92 2.54 2.62 1.01 1.00 0.92 1.02 0.42
Stete Park Sp. Shore 6 4 1.17 O.M 0.89 0.45 94.29 0.64 0.42 0.43 0.22 1.11 1.13 1.14 0.51
All Modes 14 10 1.57 1.60 1.41 0.45 51.27 1.17 1.69 2.30 0.13 1.01 1.00 1.01 0.34
Noyo Harbor Olver Shore 12 6 3.00 2.47 1.08 0.44 17.50 3.43 3.44 3.11 1.21 0.08 0.11 0.31 0.15
Olver Boat 71 33 3.10 3.14 1.29 0.22 20.75 2.89 6.11 7.55 1.31 0." 0.31 0.66 0.12
Ov. COIItllned 83 39 3.08 3.04 1.28 0.21 20.30 2.96 5.70 7.12 1.14 0.36 0.29 0.63 0.10
Jughandle & Olver Shore 15 6 3.93 3.83 0.37 0.15 15.25 3.93 5.50 4.81 1.97 1.33 1.26 1.53 0.62
Mendocino Sp. Shore 3 1
Headlands All Modes 18 1 3.33 3.33 1.27 0.48 18.00 3.33 4.16 4.81 1.82 1.61 1.51 1.54 0.58
Ch~& Olver Shore 237 155 3.21 3.16 1.30 0.10 23.69 2.53 4.01 3.97 0.32 1.a1 2.01 2.48 0.20
vanct- Olver Boet 37'9 182 3.22 3.26 1.21 0.09 19.24 3.12 4.84 3.97 0.29 1.01 1.11 1.49 0.11
State Park Dv. CoMbined 616 337 3.21 3.22 1.25 0.07 20.95 2.86 4.46 3.99 0.22 1.38 1.52 2.06 0.11
$p. Shore 112 86 2.M 2.M 1.47 0.16 31.99 1.M 2.55 2.24 0.24 2.42 2.58 2.75 0.30
$p. Boat 123 4a 3.59 3.64 0.14 0.11 23.9 2.51 3.64 2.52 0.36 1.85 1.a1 1.31 0.19
Sp. COIItllned 235 134 3.26 3.15 1.31 0.11 27.32 2.20 2.94 2.4 0.21 2.12 2.D 2.36 0.20
All Modes 851 471 3.23 3.2 1.27 0.06 22.73 2.64 4.03 3.68 0.17 1.58 1.75 2.1a 0.10
Albion Harbor Olver Boat 34 17 3.82 3.75 0.51 0.12 16.98 3.53 5.4a 3.93 0.95 0.38 0.51 0.96 0.23
Appendix B. (Continued)
N\.IIt)er Take-per-Sportsmen-Oey Take-per-Sport~n-Hour Return-per-Sport..-n-Dey
IncHvd. Numer Ilndivd.-1 Group I---Individual-----I Group Ilndtvtd·1 Group I
Site Mode Sportsmen Groups Mean Mean S.D. S.E. Min./Ab. Take/hr. Mean S.D. S.E. Mean Me., S.D. S.E.
Pt. Arena & Diver Shore 100 60 3.62 3.58 1.00 0.13 22.54 2.66 3.59 3.04 0.39 1.25 1.4 2.03 0.26
Mote Creek Diver Boat 41 11 3.24 3.29 1.31 0.40 12.77 4.70 5.20 4.20 1.27 0.49 0.87 1.14 0.34
Dv. Comined 141 71 3.51 3.53 1.06 0.13 19.92 3.01 3.84 3.30 0.39 1.03 1.32 1.93 0.23
Sp. Shore 287 155 3.02 3.07 1.37 0.11 28.59 2.10 2.95 2.68 0.21 1.95 2.05 2.25 0.18
All Modes 428 226 3.18 3.21 1.30 0.09 25.43 2.36 3.23 2.91 0.19 1.64 1.82 2.18 0.15
North Salt Pt. Diver Shore 23 14 1.96 2.19 1.62 0.43 26.40 2.27 2.40 2.15 0.57 0.65 0.66 0.82 0.22
Salt Point Diver Shore 76 47 3.46 3.46 1.07 0.16 18.41 3.26 5.10 5.16 0.84 0.75 0.76 0.92 0.13
State Park Diver Boat 2 1
Dv. Coneined 78 48 3.47 3.48 1.06 0.15 11.98 3.34 5.32 5.91 0.85 0.73 0.75 0.92 0.13
Sp. Shore 209 111 3.34 3.35 1.00 0.09 25.14 2.39 3.07 2.01 0.19 1.35 1.27 1.88 0.18
All Modes 287 159 3.38 3.39 1.02 0.08 23.14 2.59 3.75 3.80 0.30 1.18 1.11 1.67 0.13
Centrel & Diver Shore 197 110 3.51 3.59 0.90 0.09 17.65 3.40 5.45 5.44 0.52 1.04 1.04 1.34 0.13
South Pedotti Diver Boat 2 1
Dv. COfti)ined 199 111 3.52 3.59 0.90 0.09 17.67 3.40 5.43 5.42 0.51 1.03 1.03 1.33 0.13
Sp. Shore 415 213 3.32 3.27 1.22 0.08 26.44 2.27 2.79 2.19 0.15 2.14 2.05 2.75 0.19
All Modes 614 324 3.39 3.38 1.13 0.06 23.49 2.55 3.70 3.85 0.21 1.78 1.70 2.41 0.13
Pedro Pt. To Diver Shore 3 2
Pigeon Pt. Sp. Shore 13 5 1.92 1.67 0.97 0.43 58.80 1.02 0.86 0.46 0.20 1.77 1.98 1.78 0.80
All Modes 16 7 1.94 1.90 1.21 0.46 58.06 1.03 1.07 o.n 0.29 1.56 1.56 1.67 0.63
1989 Total Diver Shore 718 441
Diver Boat 529 245
Dv. CoMbined 1247 686
Spa Shore 1285 719
Sp. loat 123 48
Spa Cont>ined 1408 767
All Modes 2655 1453
Appendi. C. Red Abel~ Sport Catch Statistics from Fishermen Field Intercepts by Month for 1989.
"~r Take-per-Sport~-Day Take-per-SportSMBn-Nour ••turn-per-Sport..-n-Oey
Indivd. "~r Ilndivd.-1 Croup I---Individuel-----I Group 'Indfyfd. , Gr~ ,
Site Mode Sportsmen Groups Mean Mean S.D. S.E. Min./Ab. Take/hr. Mean S.D. S.E. Mean ...., S.D. S.E.
April Diver Shore 211 139 3.63 3.54 1.03 0.09 20.05 2.99 4.32 4.02 0.34 1.54 1.64 2." 0.18
Diver Boat 157 63 3.41 3.42 1.09 0.14 18.56 3.23 4.89 3.41 0.43 0.92 0.79 0•• 0."
Dv. COIIlbi ned 368 202 3.53 3.50 1.05 0.07 19.44 3.09 4.50 3.85 0.27 1.28 1.38 1.116 0.15
Sp. Shore 406 225 3.18 3.15 1.26 0.08 28.11 2.13 2.66 2.27 0.15 2.22 2.31 2.86 0.19
Sp. Boat 32 10 3.09 3.00 1.03 0.33 30.61 1.96 2.56 2.02 0.64 0.97 0.99 0.72 0.23
Sp. Combined 438 235 3.18 3.14 1.25 0.08 28.28 2.12 2.65 2.26 0.15 2.13 2.25 2.81 0.18
All Modes 806 437 3.34 3.31 1.18 0.06 24.01 2.5 3.51 3.23 0.15 1.74 1.85 2.46 0.12
May Diver Shore 195 123 3.28 3.29 1.23 0.11 20.06 2.99 4.09 3.09 0.28 1.49 1.67 2.64 0.24
Olver Boat 118 57 3.57 3.47 0.89 0.12 18.74 3.20 4.05 2.84 0.38 1.27 1.46 1.93 0.26
Dv. COIIlbI ned 313 180 3.39 3.35 1.14 0.08 19.53 3.07 4.08 3.01 0.22 1.41 1.61 2.44 0.18
Sp. Shore 486 2n 2.99 3.01 1.39 0.08 28.03 2.14 2.85 2.43 0.15 1.87 1.91 2.06 0.12
$p. loat 41 17 4.00 4.00 0.00 0.00 19.61 3.06 3.50 0.72 0.17 2.20 1.86 1.01 0.24
$p. COIIlblned 527 294 3.07 3.06 1.37 0.08 27.17 2.21 2.89 2.37 0.14 1.89 1.90 2.01 0.12
All Modes 840 474 3.19 3.17 1.30 0.06 24.15 2.48 3.34 2.69 0.12 1.71 1.79 2.19 0.10
June Ofver Shore 142 80 3.42 3.35 1,17 0.13 23.37 2.57 3.66 3.54 0.40 1.11 1.24 1.79 0.20
Olver Boat 119 52 3.10 3.25 1.30 0.18 17.82 3.37 5.52 4.83 0.67 0.71 0.88 1.46 0.20
Dy. COIIlblned 261 132 3.27 3.31 1.22 0.11 20.97 2.86 4.39 4.20 0.37 0.93 1.10 1.68 0.15
Sp. Shore 321 178 3.32 3.30 1.19 0.09 28.97 2.07 2.51 1.52 0.11 1.63 1.49 2.15 0.16
Sp. loat 50 21 3.58 3.66 0.68 0.15 24.13 2.49 4.27 3.34 0.73 2.12 2.28 1.52 0.33
$p. COIIlbfned 371 199 3.35 3.34 1.15 0.08 28.28 2.12 2.70 1.88 0.13 1.69 1.57 2.10 0.15
All Modes 632 331 3.32 3.33 1.18 0.06 25.30 2.37 3.37 3.14 0.17 1.38· 1.38 1.96 0.11
August Ofver Shore 84 50 3.25 3.20 1.27 0.18 19.43 3.09 4.84 6.03 0.85 1.13 1.12 1.20 0.17
Olver Ioet 57 29 3.05 3.14 1.19 0.22 22.69 2.64 4.56 3.87 0.72 0.54 0.62 1.07 0.20
Oy. COIIlbI ned 141 79 3.17 3.18 1.24 0.14 20.70 2.90 4.74 5.34 0.60 0.89 O.M 1.18 0.13
$p. Shore 29 17 1.97 1.74 1.59 0.38 44.00 1.36 2.34 3.40 0.82 1.21 UK 1.38 0.33
All Modes 170 96 2.96 2.92 1.42 0.14 23.33 2.57 4.31 5.13 0.52 0.95 0.95 1.21 0.12
Appendi~ C. (Continued)
NUltJer lake·~r·SportSM8n·Oay Take·~r·Sport..-n·"our ••turn-per-Sport.-.n-Dey
Indivd. IIUl'1ber Ilndivd.-1 Group I---Individual-----I Croup Ilndlvld·1 Croup I
Site Mode Sportsmen Groups Mean Mean S.D. S.E. Min./Ab. lake/hr. Mean S.D. S.E. Mean ...., S.D • S.E.
Sept. Diver Shore 17 12 2.47 2.75 1.63 0.47 25.86 2.32 6.99 10.43 3.01 0.76 0.79 0.99 0.29
Olver Boat 35 21 3.37 3.41 1.15 0.25 16.22 3.70 7.57 IUI5 1.93 0.66 0.62 0.11 0.11
Ov. COftt)ined 52 33 3.08 3.17 1.38 0.24 18.75 3.20 7.36 9.46 1.65 0.69 0.68 0.11 0.15
OCtober Olver Shore 31 17 2.26 2.28 1.59 0.38 31.11 1.93 2.n 3.30 0.80 1.41 1.28 1.37 0."
Olver Boat 26 11 2.12 2.35 1.50 0.45 17.56 3.42 6.36 5.26 1.59 0.62 0.70 0.96 0.29
Ov. Cc.bined 57 28 2.19 2.31 1.55 0.29 25.15 2.39 4.18 4.53 0.86 1.09 1.05 1.26 0.24
Sp. Shore 9 6 3.33 3.36 0.81 0.33 18.00 3.33 3.81 2.00 0.81 2.33 2.83 4.14 1.69
All Modes 66 34 2.35 2.49 1.51 0.26 23.n 2.52 4.11 4.20 o.n 1.26 1.37 2.19 0.31
NovelltJer Olver Shore 42 24 3.14 3.09 1.06 0.22 18.n 3.20 5.n 5.63 1.15 1.10 1.01 1.10 0.23
Olver Boat 17 12 2.71 2.83 1.67 0.48 19.17 3.13 5.31 5.43 1.57 1.00 1.03 1.27 0.37
Dv. Cc.blned 59 36 3.02 3.00 1.30 0.22 18.88 3.18 5.62 5.57 0.93 1.07 1.02 1.16 0.19
$p. Shore 38 19 3.58 3.54 1.18 0.27 21.22 2.83 3.11 1.65 0.38 2.74 2.39 2.R 0.65
All Modes 97 55 3.24 3.19 1.29 0.17 19.89 3.02 4.75 4.76 0.64 1.n 1.49 2.02 0.27
1989 Toul Olver Shore n2 445 3.33 3.31 1.21 0.06 21.00 2.86 4.29 4.43 0.21 1.35 1.45 2.07 0.10
Olver Boat 529 245 3.25 3.29 1.20 0.08 18.69 3.21 5.11 4.68 0.30 0.11 0._ 1.39 0.09
Ov. Cc.blned 1251 690 3.30 3.30 1.21 0.05 20.04 2.99 4.58 4.54 0.17 1.15 1.27 1.17 0.07
Sp. Shore 1290 n2 3.13 3.10 1.31 0.05 28.22 2.13 2.71 2.20 0.08 1.93 1.93 2.41 0.09
Sp. Boat 123 41 3.59 3.64 0.74 0.11 23.90 2.51 3.64 2.52 0.36 1.85 1.17 1.31 0.19
S. Cc.blned 1413 770 3.17 3.14 1.29 0.05 27.80 2.16 2.n 2.24 0.08 1.92 1.92 2.36 0.09
All Modes 2664 1460 3.23 3.21 1.25 0.03 24.08 2.49 3.62 3.63 0.1 1.56 1.61 2.17 0.06
Appendix D. Red Abllone Length and Cut su..-ry Stat;atici from Fiahe~ Field Intercepts
bv Study Ar.a for 1989.
Ik.IIber IIL111ber Cut Ratios
.....ured. Ex•• ....i~ H··vyl Length C.)
S;te Mode for Leng. for Cut. "an S.D. S.E. Mtn. Max.
Shelter Cove Diver Shore 126 135 o." 0.23 187.5 9.3 0.8 176 218
Sp. Shore 88 100 0.13 0.21 183.7 8.5 0.9 176 220
All Modes 214 235 o." 0.22 185.9 9.1 0.6 176 220
Hardy Creek Diver Shore 11 24 0.00 0.00 204.7 '1.5 3.5 180 220
Sp. Shore 632 603 0.03 0.08 197.2 '3.0 0.5 176 240
All Modes 643 627 0.03 0.07 197.3 13.0 0.5 176 240
Mackerricher Diver Shore 15 15 0.00 0.00 195.1 9.2 2.4 176 206
State Park Spa Shore 3 3
All Modes 18 18 0.00 0.00 194.0 8.9 2.1 176 206
Noyo Harbor Diver Shore 53 21 0.00 0.14 212.1 9.4 1.3 188 236
D;ver Boat 188 220 0.07 0.06 202.8 12.7 0.9 178 240
Dv. COI1t>;ned 241 241 0.06 0.07 204.8 12.6 0.8 178 240
JughandLe & Diver Shore 59 59 0.02 0.05 199.5 13.4 1.7 176 232
Mendoc;no Spa Shore , 1
Headlands All Modes 60 60 0.02 0.05 199.1 13.6 1.8 176 232
Chapman & Diver Shore '643 688 0.03 0.07 196.2 ".6 0.3 '76 236
Vandanme D;ver Boat 244 1"9 0.05 0.08 198.4 11. 1 0.7 176 230
State Park Dv. COI1t>ined 1887 1807 0.04 0.08 196.46 11.6 0.3 176 236
Sp. Shore 664 284 0.02 0.06 187.4 8.2 0.3 176 228
Sp. Boat * 371 0.05 0.09
Sp. Coni>ined 664 655 0.04 0.08 187.4 8.2 0.3 176 228
All Modes 2551 2462 0.04 0.08 194.1 11.5 0.2 176 236
Albion Harbor Diver Boat 120 122 0.00 0.00 202.6 12.2 1. , 178 240
Pt. Arena & Diver Shore 305 273 0.03 0.10 195.4 10.7 0.6 176 230
Mote Creek Diver Boat 91 90 0.06 0.07 195.2 9.8 1.0 178 218
DY. Combined 396 363 0.04 0.09 195.3 10.5 0.5 176 230
Sp. Shore 561 417 0.05 0.1 191.8 11.9 0.05 176 247
AL l Modes 957 780 0.04 0.09 193.3 11.5 0.37 176 247
~orth SaLt Pt. Diver Shore 45 45 0.'1 0.02 204.8 14.2 2.1 178 231
Salt Point Diver Shore 233 243 0.01 0.09 196.8 10.4 0.7 176 228
State Park Diver Boat 8 a 0.13 0.00 203.3 8.7 3. , 190 216
Dv. CQllt)ined 241 251 0.02 0.09 197.0 10.4 0.7 176 228
Sp. Shore 695 690 0.02 0.08 191.3 11.3 0.4 176 238
All Modes 936 941 0.02 0.08 192.8 11.4 0.4 176 238
* Abalone not measured for boat type of access separately throughout season Csee text).
Appendix D. (Continued)
MUliber MUliber Cut ••tic,.
Meuured. Ex•• Medha ...·vyl Lqth (.>
Site Mode for Lq. for CUts Mean S.D. S.E. "in. Max.
Centr.l & Diwr Shore 608 594 0.05 0.08 197.3 10.9 0.4 171 232
South Pedotti Diver Ioat • I 0 0
Dv. Ccained 608 602 0.05 0.07 197.3 10.9 0.4 171 232
Sp. Shore 1080 1079 0.05 0.1 192.8 11.2 0.3 176 238
All Modes 1688 1681 0.05 0.09 194.4 11.3 0.3 176 238
Pedro Pt. To Diver Shore 6 6 0.00 0.00 .191.7 9.1 3.7 182 206
Pigeon Pt. Sp. Shore 25 25 0.08 0.12 193.6 16.0 3.2 178 245
All Modes 31 31 0.06 0.1 193.2 14.9 2.7 178 245
1989 Tot.l Diver Shore 3104 2103
Diver Boat 651 1567
Dv. C_ined 3755 3670
Sp. Shore 3749 3202
Sp. Boat * 371
Sp. C_ined 3749 3573
All Modes 7504 7243
* Abllone not ..asured for boat type of .ccess leparately throughout le.son (see text).
Appendix E. Red Abllone Length .nd Cut Summary Statistics from Fishermen Field
lntercepts by Month in 1989.
Nl.IIber Nl.IIber Cut Ratios
Measured. EXIIII. Medil.lll HeavyI Length (llIIl) I
Month Mode for Leng. for Cuts ....n S.D. S.E. Min . Max.
Apri l Diver Shore 1117 670 0.05 0.09 196.3 12.0 0.4 176 236
Diver Boat 24 492 0.05 0.08 199.4 12.7 2.6 182 228
Dv. C_ined 1141 1162 0.05 0.09 196.4 12.0 0.4 176 236
Sp. Shore 1172 1107 0.04 0.08 190.7 11.0 0.3 176 238
Sp. Boat * 72 0.08 0.17
Sp. C_ined 1172 1179 0.04 0.09 190.7 11.2 0.3 176 238
All Modes 2313 2341 0.04 0.09 193.5 11.9 0.3 176 238
May Diver Shore 868 552 0.04 0.10 196.9 11.5 0.4 176 234
Diver Boat 37 341 0.08 0.11 203.8 12.5 2.1 178 240
Dv. C_ined 905 893 0.05 0.10 197.2 11.6 0.4 176 240
Sp. Shore 1267 985 0.04 0.10 192.6 11.9 0.3 176 247
Sp. Boat * 124 0.06 0.12
Sp. Corilined 1267 1109 0.05 0.10 192.6 11.9 0.3 176 247
All Modes 21n 2002 0.05 0.10 194.~ 12.0 0.3 176 247
* Abalone not ...sured for boat type of acc.ss lepar.tely throughout le.son (lee text).
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Appendix E. (Contirw.led>
IlUlCer IlLllber Cut a.tios
....Iured. Ex.... Medii... He·vyl Length (.> I
Month Mode for Leng. for Cutl "'an S.D. S.E. Min. Max.
June Diver Shore S60 394 0.03 0.09 197.9 11.6 0.5 176 236
Diver loat 260 350 0.01 0.05 200.2 11.5 0.7 180 23'.
Dv. C(Id)inld 120 744 0.02 0.07 198.6 11.6 0.4 176 236
Sp. Shore 1135 944 0.04 0.09 192.8 11.8 0.4 176 245
Sp. loat .. 175 0.04 0.03
sp. CQld)ined 1135 1119 0.04 0.08' 192.8 11.8 0.3 176 245
All Modes 1955 1863 0.03 0.08 195.0 12.1 0.3 176 245
August Diver Shore 325 252 0.04 0.06 193.5 9.7 0.5 176 222
Diver lo.t 113 169 0.04 0.04 199.1 11. 1 1.0 178 230
Dv. CQld)ined 438 421 0.04 0.05 194.9 10.3 0.5 176 230
Sp. Shore 51 42 0.00 0.10 186.7 9.6 1.4 176 224
All Modes 489 463 0.04 0.05 194.0 10.6 0.5 176 230
Sept. Diver Shore 42 42 0.02 0.07 195.6 9.7 1.5 178 220
Diver Boat 115 114 0.09 0.07 200.0 13.5 1.3 176 240
Dv. CQld)ined 157 156 0.07 0.07 198.8 12.8 1.2 176 240
OCtober Diver Shorl! 70 70 0.03 0.07 196.8 13.2 1.6 176 224
Diver Boat 56 55 0.04 0.09 200.2 11.3 1.5 180 230
Dv. COIItlined 126 125 0.03 0.08 198.3 12.5 1.1 176 230
Sp. Shore 30 30 0.03 0.03 191.5 11.9 2.2 176 220
All Modes 156 155 0.03 0.07 197.0 12.7 1.0 176 230
Noventler Diver Shore 130 131 0.08 0.09 197.5 13.4 1.2 178 231
Diver Boat 46 46 0 0.09 199.0 11.7 1.7 180 230
Dv. COIItlined 176 177 0.06 0.09 197.9 13.0 1.0 178 231
Sp. Shore 105 105 0.10 0.17 192.6 11.9 1.2 178 230
All Modes 281 282 0.07 0.12 195.9 12.9 0.8 178 231
1989 Total Diver Shore 3112 2111 0.04 0.09 196.5 11.7 0.2 176 236
Diver Boat 651 1567 0.05 0.07 200.1 12.0 0.5 176 240
Dv. COlltli ned 3763 3678 0.04 0.08 197.0 11.8 0.2 176 240
Sp. Shore 3760 3213 0.04 0.09 191.2 11.7 0.2 176 247
Sp. Boat • 371 0.05 0.09
S. COIItlined 3760 3584 0.04 0.09 191.2 11.7 0.2 176 247
All Modes 7523 7262 0.04 0.09 194.5 12.0 0.1 176 247
• Abalone not measured for sub-boat MOde separ.tely throughout se.son (see text).
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APPENDIX F. Abalone Telephone Intercept Survey Questionnaire in
1989.
ABALONE OOES~:ONNA:RE
01. In tbe last 12 mon~~s, how many people i~ your household have been
fishi~S for abalone: (Ir ~OWE, THANK S m.1.a.lJA~;
~2. Tbinking jus~ about ~~e past 2 montbs, how many people in your household
have been fishing ~or abalone: (IF ~OWE, THANK S mMINATE)
-------------------------------------------------------------------------------
~ow I'd like to ask you a o:up:e of ques~ions about your mos~ reeen~ abalone
trips. .
03. When did you las't go fishing for abalone: (ASSIGN TKIP f ~ ~CCR:' DA7"E
OF Ti(!? ON ABALOWE RESPONSE FOR.'~.)
04. On ~~a~ trip, were you wearing s~i: fins:
CA. Did you use a boat to ge't to your fishing site?
05. Wha't co~~ty were you ~. . . ..,.. .:..s~~ng ~.
06. Were ycu fishing ~or ree or black abalone: (IF 0ilfE'R, S?:C:FY')
Oi. Die you persona:17 catoh and keep a.~y abalone: (IF ,'1O, GO TO ~C Ti(:?j
08. Scw :na."y al:a:cne di:: you keep: (Ir G'R.OlJ? CATCH, INO!CATE II IN CMClJ?l
09. ·.-1ha~ kine of abalcne were t..~ey: t~·:::Rt:' II Of EACH iY1':]
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Appendix G. Red Abelone SportSlllm Creel Survey SUlIll8ry by Two-Month Period in
1989 Used for Expended Effort, Teke, and Mortality Estimates.
Average Average Gr~ Gr~
IIl.11tJer of Total Weight· Average Averege
Month & Sportsmen length Abalone Measured Ex_ined Medi ..... Medil.lll Heavy Heavy Take-per Return-per
Period Mode (nm) (gin) for len. for Cuts Cut Cut Ratio Cut Cut Ratio Picker-Day Picker-Day
April Diver 368 196.38 1239.5 1141 1162 55 0.05 99 0.09 3.50 1.38
II Shorepi cker 438 190.69 1132.69 1172 1179 45 0.04 106 0.09 3.14 2.25
DV.+Sp. 806 193.5 1185.38 2313 2341 100 0.04 205 0.09 3.31 1.1'5
May-JWle Diver 574 197.85 1266.85 1725 1637 65 0.04 139 0.08 3.33 1.39
III Shorepi cker 899 192.68 1170.13 2402 2228 96 0.04 201 0.09 3.17 1.77
Dv.+Sp. 1473 194.84 1210.56 4127 3865 161 0.04 340 0.09 3.23 1.62
August Olver 141 194.9 1207.92 438 421 17 0.04 20 0.05 3.18 0."
IV Shorepi cker 29 186.71 1059.69 51 42 0 0 4 0.10 1.74 UK
Dv.+Sp. 170 194.04 1192.46 489 463 17 0.04 24 0.05 2.92 0.95
Sept-OCt Olver 109 198.58 1283.59 283 281 15 0.05 21 0.07 2.77 0.8'5
V Shoreplcker 9 191.47 1148.13 30 30 1 0.03 1 0.03 3.36 2.83
Dv.+Sp. 118 197.9 1270.61 313 311 16 0.05 22 0.07 2.83 1.03
lI~r Olver 59 197.88 1270.82 176 177 10 0.06 16 0.09 3.00 1.02
VI Shorepicker 38 192.55 1168.01 105 105 10 0.1 18 0.17 3.54 2.39
Dv.+Sp. 97 195.89 1232.41 281 282 20 0.07 34 0.12 3.19 1.49
-- -- --- -- -- - -- -Diver Totall 1251 197.12 1253.14 3763 3678 162 0.04 295 0.08 3.30 1.27
Shor•• Total I 1413 191.96 1156.73 3760 3584 152 0.04 330 0.09 3.14 1.92
All Mode Totall 2664 194.54 1204.95 7523 7262 314 0.04 625 0.09 3.21 1.61
• weight derived frCllll length weight regression (see text) •
Appendix H. Red Abelone Sport Effort Ratio C~tations for 1989 by Two-Month Period Using Coooty of Origin Esti..tH fr_ Creel Survey COIIIhined with
'~lephone Census Picker and Trip Ratios from Randomly Contacted "Coastal Counties" in Central end Northern Californte.
I Telephone Census
Intercepted Red Red Total Abalone Phoned Coe.tel
Month & Coastal All Abalone Abalone Phone Resid. Abalone Picker Trip Non-ftejection CCU1ty Picker Effort
P~riod Mode Method County Areas Pick~rs Trips Contacts Not Rej. Resid. Ratios Ratios Ratios Ratios .etto ..tto
Apri l Diver Ra.. 301 368 19 28 2811 29 29 0.006759 0.009961 1.00000o 0.817935 0.008264 0.012171
II Weighted 301 368 12.811 18.758 2811 18.088 18.088 0.004557 0.006673 1.00000o 0.817935 0.005572 0.001158
Group 1 301 368 6 10 85 12 12 0.070588 0.117647 1.00000o 0.817935 0.0lI6301 0.'43834
Group 2 301 368 1 1 84 1 1 0.011905 0.011905 1.000000 0.811935 0.014555 0.014555
Group 3 301 368 9 12 869 12 12 0.010357 0.013809 1.00000o 0.811935 0.012662 0.016883
Group 4 301 368 3 5 1292 4 4 0.002322 0.003870 1.000000 0.817935 0.002839 0.004731
Group 5 301 368 0 0 481 0 0
Group Totals 19 28 2811 29 29
Shorep. Raw 394 438 10 14 2811 29 29 0.003557 0.004980 1.00000o 0.899543 0.003955 0.005537
weighted 394 438 5.287 6.523 2811 18.088 18.088 0.001881 ·0.002321 1.00000o 0.899543 0.002091 0.002580
Group 1 394 438 6 10 85 12 12 0.070588 0.117647 1.000000 0.899543 0.071471 0.130785
Group 2 394 438 1 1 256 3 3 0.003906 0.003906 1.00000o 0.899543 0.004342 0.004342
Group 3 394 438 2 2 471 10 10 0.004246 0.004246 1.00000o 0.899543 0.004720 0.004720
Group 4 394 438 1 1 1293 2 2 0.000773 0.000773 1.000000 0.899543 0.000860 0.000860
Group 5 394 438 0 0 706 2 2
Group Totals 10 14 2811 29 29
DV.+Sp. Raw 695 806 29 42 2811 29 29 0.010317 0.014941 1.00000o 0.862283 0.011964 0.017321
Weighted 695 806 18.088 25.235 2811 18.088 18.088 0.006435 0.008977 1.000000 0.862283 0.007462 0.010411
May-JU1e Diver Re.. 436 574 8 17 2799 17 22 0.002858 0.006074 0.772n7 0.759582 0.004870 0.010341
III Weighted 436 574 4.887 9.187 2799 12.341 17.02 0.001746 0.003282 0.n5088 0.759582 0.003110 0.005959
Group 1 436 574 2 7 86 4 5 0.023256 0.081395 O.IJOOOOO 0.759582 0.038271 0.133948
Group 2 436 574 1 2 83 1 1 0.012048 0.024096 1.000000 0.759582 0.015862 0.031723
Group 3 436 574 5 8 892 8 9 0.005605 0.008969 0.888889 0.759582 0.008302 0.013283
Group 4 436 574 0 0 1258 4 6
Group 5 436 574 0 0 480 0 1
Group Totels 8 17 2799 17 22
Shorep..... 734 899 8 25 2799 17 22 0.002858 0.008932 0.172n7 0.816463 0.004530 0.014157
wetghted 734 899 6.017 16.25 2799 12.341 17.02 0.002150 0.005806 0.n5088 0.816463 0.003631 0.009807
Group 1 134 899 2 10 86 4 5 0.023256 0.116279 O.IJOOOOO 0.816463 0.035605 0.178023
Group 2 734 899 2 5 257 6 6 0.007782 0.019455 1.00000o 0.816463 0.009531 0.023829
Group 3 734 899 1 4 492 3 4 0.002033 0.008130 0.750000 0.816463 0.003319 0.013277
Group 4 734 899 3 6 1264 4 7 0.002373 0.004747 0.571429 0.816463 0.005087 0.010174
Group 5 734 899 0 0 700 0 0
Group Totals 8 25 2799 17 22
Dv.+Sp. Rew 1170 1473 16 42 2799 17 22 0.005716 0.015005 0.772n7 0.794297 0.009313 0.024448
weighted 1170 1473 11.136 25.893 2799 12.341 17.02 0.003979 0.009251 0.725088 0.794297 0.006908 0.016062
Appendix H. (Contiroed)
I Telephone Census
Intercepted Red Red Total Abalone Phoned Coestal
Month & Coestal All Abalone Abalone Phone Resid. Abalone Picker Trip NorHte;ection COU"lty Picker Effort
Period Mode Method COU"lty Areas Pickers Trips Contacts Not Re;. Resid. Ratios Ratios Ratios Ratios Ratio Ratio
August Diver RIIV 104 141 12 18 3170 13 16 0.003785 0.005678 0.812500 0.737589 0.006317 0.00M7'5
IV ~ighted 104 141 9.914 15.568 3170 11.05 14.665 0.003127 0.004911 0.753495 0.737589 0.005627 0.008S16
Gr~ 1 104 141 3 4 97 3 3 0.030928 0.041237 1.00ססoo 0.737589 0.041931 0.055908
Gr~ 2 104 141 0 0 95 0 0
Gr~ 3 104 141 3 3 1002 3 3 0.002994 0.002994 1.o00ooo 0.737589 0.004059 0.0CM059
Gr~ 4 104 141 2 2 1443 2 5 0.001386 0.001386 0.40ססoo 0.737589 0.004698 0.004698
Gr~ 5 104 141 4 9 533 5 5 0.007505 0.016886 1.000000 0.737589 0.010175 0.022893
Gr~ Totals 12 18 3170 13 16
Shorep. RIIV 18 Z9 0 0 3170 13 16
~ighted 18 Z9 0 0 3170 11.05 14.665
Gr~ 1 18 29 0 0 97 3 3
Gr~ 2 18 29 0 0 284 1 1
Gr~ 3 18 29 0 0 556 2 2
Gr~ 4 18 29 0 0 1451 3 6
Gr~ 5 18 29 0 0 782 4 4
Gr~ Totals 0 0 3170 13 16
DV.+Sp. Raw 122 170 12 18 3170 13 16 0.003785 0.005678 0.812500 0.717647 0.006492 0.009138
weighted 122 170 10.009 16.015 3170 11.05 14.665 0.003157 0.005052 0.753495 0.717647 0.005839 0.009343
Sept-()(;t Diver Raw 82 109 8 15 2811 13 14 0.002846 0.005336 0.928571 0.752ZM 0.004074 0.007619
V weighted 82 109 6.247 10.962 2811 9.412 10.082 0.002222 0.003900 0.933545 O.75ZZM 0.003164 0.005553
Gr~ 1 82 109 2 4 84 4 4 0.023810 0.047619 1.o00ooo 0.752ZM 0.031649 0.063298
Gr~ 2 82 109 0 0 91 0 0 0.o00ooo 0.o00ooo O.75ZZM
Gr~ 3 82 109 3 7 868 5 6 0.003456 0.008065 0.833333 0.752ZM 0.005513 0.012864
Gr~ 4 82 109 1 1 1298 2 2 0.000770 0.000770 1.o00ooo 0.752ZM 0.001024 0.001024
Gr~ 5 82 109 2 3 470 2 2 0.004255 0.006383 1.o00ooo 0.752ZM 0.005656 0.008485
Gr~ Totals 8 15 2811 13 14
Shorep. aMI 9 9 4 6 2811 13 14 0.001423 0.002134 0.928571 1.o00ooo 0.001532 0.002299
weighted 9 9 1.958 2.576 2811 9.412 10.082 0.000697 0.000916 0.933545 1.o00ooo 0.000746 0.000982
Gr~ 1 9 9 2 4 84 4 4 0.023810 0.047619 1.o00ooo 1.o00ooo 0.023110 0.047619
Gr~ 2 9 9 2 2 259 3 4 0.oom2 0.oom2 0.75ססOO 1.o00ooo 0.010296 0.010296
Gr~ 3 9 9 0 0 476 2 2 0.o00ooo 0.o00ooo 1.o00ooo 1.o00ooo 0.o00ooo 0.o00ooo
Gr~ 4 9 9 0 0 1290 3 3 0.o00ooo 0.o00ooo 1.o00ooo 1.o00ooo 0.o00ooo 0.o00ooo
Gr~ 5 9 9 0 0 702 1 1 0.o00ooo 0.00ססOO 1.o00ooo 1.o00ooo 0.o00ooo 0.o00ooo
Gr~ Totals 4 6 2811 13 14
Dv.+Sp. Raw 91 118 12 21 2811 13 14 0.004269 0.007471 0.928571 0.n1186 0.005961 0.010432
weighted 91 118 8.207 13.413 2811 9.412 10.082 0.002920 0.004n2 0.933545 0.n1186 0.004055 0.006628
Appendix H. (Continued)
I Telephone Census
Intercepted Red Red Total Abalone Phoned Coestel
Month & Coastal All Abalone Abalone Phone Resid. Abalone Picker Trip Non-Rejection CCU1ty Picker Effort
Period Mode Method County Areas Pickers Trips Contacts Not Rej. Resid. Rat ios Retios Ratios 'eti. .etto .etio
Novenf)er Diver Raw 50 59 2 3 2285 4 4 0.000875 0.001313 1.o00ooo 0.147458 0.001033 0.001549
VI Weighted 50 59 1.514 2.271 2285 3.136 3.136 0.000663 0.000994 1.o00ooo 0.847458 0.000782 0.001173
Group 1 50 59 0 0 68 0 0 0.0ססoo0 0.000000 0.847458
Group 2 50 59 0 0 69 0 0 0.000000 0.ססOO00 0.847458
Group 3 50 59 2 3 695 3 3 0.002878 0.004317 1.o00ooo • 0.847458 0.003396 0.005094
Group 4 50 59 0 0 1063 0 0 0.000000 0.000000 0.147458
Group 5 50 59 0 0 390 1 1 0.000000 0.000000 1.o00ooo 0.847458 0.o00ooo 0.o00ooo
Group Totals 2 3 2285 4 4
Shorep. Raw 34 38 2 3 2285 4 4 0.000875 0.001313 1.o00ooo 0.19It737 0.000978 0.001467
weighted 34 38 1.849 2.519 2285 3.136 3.136 0.000809 0.001102 1.00ססOO 0.894737 0.000904 0.001232
Group 1 34 38 0 0 68 0 0 0.000000 0.0ססoo0 0.894737
Group 2 34 38 1 2 210 2 2 0.004762 0.009524 1.o00ooo 0.894737 0.005322 0.010644
Group 3 34 38 0 0 372 1 1 0.ססOO00 0.000000 1.000000 0.894737 0.o00ooo 0.o00ooo
Group 4 34 38 0 0 1062 0 0 0.000000 0.000000 0.894737
Group 5 34 38 1 1 573 1 1 0.001745 0.001745 1.o00ooo 0.894737 0.00'951 0.001951
Group Totals 2 3 2285 4 4
Dv.+Sp. Raw 84 97 4 6 2285 4 4 0.001751 0.002626 1.o00ooo 0.865979 0.002021 0.003032
Weighted 84 97 3.136 4.476 2285 3.136 3.136 0.001372 0.001959 1.000000 0.865979 0.001585 0.002262
Diver Totals Raw 49 81 13876 76 85
Shore P. Totals " 24 48 13876 76 85
All Mode Totals
"
73 129 13876 76 85
Diver Totall weighted 35.37 56.75 13876 54.03 62.99
Shore P. Totels
"
15.11 27.87 13876 54.03 62.99
All Mode Totels
"
50.58 85.03 13876 54.03 62.99
Diver Totels Groups 49 81 13876 76 85
Shore Totals • 24 48 13876 76 85
All Mode Totels
"
73 129 13876 76 85
Appendix I. Red Abelone Sport Take and Mortality Estimetes in Central and Northern California in 1989 Using Three Methodologies COMbining Creel
Survey and Telephone Census Data.
1989
Cens~ Effort Effort I Take I Morte' tty
Month & Households Red Abalone Red Abalone I~umer I \Ieight I Returned Totel
Period Mode Method Phone Are. Pickers Trips Ratio Retio (Kg) (Lb8) Red Abelone
Apri l Diver Re.. 3121761 25847 38090 0.042623 133315 0.052832 165244 364298 0.001933 6045 139360
II weighted 3121761 17428 25518 0.028555 89312 0.035393 110702 244053 0.001295 4050 9336t
Group 1 29251 2524 4207 0.503420 14726 0.623989 18252 40239 0.022826 668 15393
Group 2 46049 670 670 0.050941 2346 0.063142 2908 6410 0.002310 106 2452
Group 3 138052 9345 12460 0.059090 43611 0.073242 54056 1191n 0.002619 1917 45589
Group 4 1147121 4960 8266 0.016560 28932 0.020526 35861 19060 0.000751 1312 30244
Group 5 56n88 0 0 0 0 0 0 0
Group T. 3121761 17500 25604 89615 111077 244881 4063 93678
Shorep. Rew 312n61 12369 11317 0.017385 54376 0.019692 61591 135784 0.001370 4286 58662
Weighted 3121761 6540 8069 0.008100 25335 0.009175 28697 63266 0.000631 1991 27332
Group 1 29251 2295 3826 0.410666 12012 0.465151 13606 29996 0.032369 947 12959
Grcq:» 2 191185 830 830 0.013635 2607 0.015445 2953 6510 0.001075 205 2812
Group 3 451246 2130 2130 0.014822 6689 0.016789 7576 16702 0.001161 527 n16
Group 4 1535631 1320 1320 0.002700 4146 0.003058 4696 10352 0.000213 327 4472
Group 5 920448 0 0 0 0 0 0 0
Group T. 3121761 6576 8106 25453 28831 63561 2006 27460
Dv.+Sp. Rew 3127161 31421 54191 0.057354 119391 0.067981 212646 468800 0.003526 1t029 190420
Weighted 3121761 23341 32563 0.034460 10n84 0.040849 121765 281671 0.002119 6621 ""11
Group $.... 24016 33710 115068 139908 308442 6070 121138
".y-Jt.ne Diver Rew 3127161 15231 32365 0.034458 107776 0.043653 136536 301008 0.001438 4499 112275
III weighted 3127761 9915 18640 0.019845 62010 0.025141 78634 173356 0.000828 2591 64661
Group 1 29251 1119 3918 0.446046 13047 0.565073 16529 36440 0.018619 545 13592
Group 2 46049 730 1461 0.105638 4865 0.133828 6163 13586 0.004410 203 5068
Group 3 738052 6127 9804 0.044233 32646 0.056037 41358 9117'8 0.001846 1363 34009
Group 4 1741121 0 0 0 0 0 0 0
Group 5 56n8IJ 0 0 0 0 0 0 0
Group T. 3121761 7977 15183 50558 64050 141204 2110 52669
Shorep.... 3127161 14170 44280 0.044818 140368 0.052513 164249 362102 0.002156 8621 148919
wetghted 3127761 11358 30673 0.031081 97234 0.036376 113176 250830 0.001909 5972 103206
Group 1 29251 1041 5201 0.564332 16501 0.660341 19316 42583 0.034661 1014 17521
Group 2 191185 1822 4556 0.075537 14442 0.088388 16898 3n54 0.004639 887 15329
Group 3 451246 1498 5991 0.042088 18992 0.049248 22223 48993 0.002585 1166 20158
Group 4 1535631 7812 15624 0.032253 49528 0.031740 57954 12n66 0.001981 3042 52570
Group 5 920448 0 0 0 0 0 0 0
Group T. 312n61 12174 31378 99469 116392 256597 6109 105518
Dv.+Sp. Raw 312n61 29130 76466 0.018966 246986 0.095593 298992 659158 0.004351 13626 260613
Weighted 3127761 21607 50239 0.051881 162271 0.062805 196439 433070 0.002862 8953 171224
Group S"'" 20151 46561 150027 180441 397801 8220 158247
· "
Appendix I. (Contiooed)
1989
Census Effort Effort I Take I Mortetfty
Month & Households Red Abalone Red Abe I one l--NlI'Oer I Weight I Returned Totet
Period Mode Method Phone Area Pickers Trips Ratio Retio (Kg) (lbs) Red Abetone
August Diver Raw 3127761 19751 29635 0.030130 94240 0.036395 113835 250960 0.000623 1950 96190
IV Weighted 3127761 17601 27638 0.028100 87890 0.033943 106164 234050 0.000581 1119 89709
Group 1 29251 1227 1635 0.1n787 5200 0.214753 6282 13849 0.003679 10e 5301
Group 2 46049 0 0 0 0 0 0 0
Group 3 738052 2996 2996 0.012908 9521 0.015592 11508 25370 0.000267 197 9724
Group 4 1147121 8208 8208 0.014939 26100 0.018045 31527 69504 0.000309 540 26640
Group 5 56n88 5772 12987 0.072799 41298 0.087936 49885 109976 0.001506 855 42153
Group T. 3127761 18202 25826 82126 99201 218699 1699 83825
Shorep. Rew 3127761 0 0 0 0 0 0 0
Weighted 3127761 0 0 0 0 0 0 0
Group 1 29251 0 0 0 0 0 0 0
Group 2 191185 0 0 0 0 0 0 0
Gr~ 3 451246 0 0 0 0 0 0 0
Gr«q) 4 1535631 0 0 0 0 0 0 0
Group 5 920448 0 0 0 0 0 0 0
Group T. 3127761 0 0 0 0 0 0 0
DV.+Sp. Rew 3127761 20306 30459 0.028436 88940 0.033908 106057 233813 0.000648 Z026 90965
weighted 3127761 18263 29222 0.027281 85328 0.032531 101751 224319 0.000621 1943 17272
Group S~ 18202 25826 82126 99201 218699 1699 83825
Sep-Oct Diver Rew 3127761 12743 23892 0.021160 66182 0.027160 84951 187283 0.000617 1929 61111
y weighted 3127761 9897 17368 0.015381 48108 0.019743 61751 136131 0.000448 1402 49511
GrcqJ 1 29251 926 1852 0.175337 5129 0.225061 6583 14513 0.005111 150 5218
GrcqJ 2 46049 0 0 0 0 0 0 0
Group 3 138052 4069 9494 0.035633 26299 0.045738 33757 74421 0.001039 767 27066
Group 4 1747121 1789 1789 0.002837 4956 0.003641 6362 14025 0.000083
'"
5101
Group 5 56n88 3209 4813 0.023503 13333 0.030168 17114 37729 0.000685 389 13721
Group T. 3127761 9993 17948 49117 63816 140688 1449 51166
Shorep.... 3127761 4793 7190 0.007724 24157 0.008868 27736 61146 0.000Z93 916 25073
weighted 3127761 2334 3070 0.003298 10316 0.003787 11844 26112 0.000125 391 10707
Group 1 29251 696 1393 0.160000 4680 0.183101 5373 11846 0.006064 177 4851
Group 2 191185 1968 1968 0.034595 6614 0.039719 7594 16741 0.001311 251 6865
GrcqJ 3 451246 0 0 0 0 0 0 0
Gr«q) 4 1535631 0 0 0 0 0 0 0
Group 5 920448 0 0 0 0 0 0 0
Group T. 312n61 2665 3361 11294 12967 28587 428 11722
Dv.+$p. Rew 312n61 18646 32630 0.029524 92343 0.037513 117332 258670 0.001021 3193 95536
weighted 312n61 12684 20730 0.018757 58667 0.023832 74542 164336 0.000649 2028 60695
Group Sun 12658 21310 61011 76783 169276 18n 62888
Appendix I. (Continued)
1989
Census Effort Effort I Take I Mortelfty IMonth & Households Red Abalone Red Abalone I----UltJer I Weight .eturned Totel
Period Mode Method Phone Area Pickers Trips Ratio Ratio (Kg) (lba) Red Abelone
Nov~r Diver llllW 312n61 3230 4846 0.004648 14537 0.005906 18474 40n7 0.000190 593 15130
v Weighted 312n61 2445 3666 0.003518 11004 0.004471 13985 30831 0.000144 449 11453
Croup 1 29251 0 0 0 0 0 0 0
Croup 2 46049 0 0 0 0 0 0 0
Croup 3 738052 2506 3759 0.015281 11278 0.019419 14332 31591 0.000623 460 11738
Croup 4 1747121 0 0 0 0 0 0 0
Croup 5 56n88 0 0 0 0 0 0 0
Croup T. 312n61 2506 3759 11278 14332 31591 460 11738
Shorep. Ita" 312n61 3060 4590 0.005194 16247 0.006061 189n 41836 o.ooom 2413 18660
weighted 312n61 2829 3854 0.004362 13642 0.005094 15934 35129 0.000648 2026 15668
Croup 1 29251 0 0 0 0 0 0 0
Croup 2 191185 1018 2035 0.037681 n04 0.044011 8414 18550 0.005591 1010 8214
Group 3 451246 0 0 0 0 0 0 0
Group 4 1535631 0 0 0 0 0 0 0
Group 5 920448 1795 1795 0.006905 6356 0.008065 7423 16365 0.001026 944 1300
Group T. 312n61 2813 3830 13560 15838 34916 2014 15514
Dv.+Sp. llllW 312n61 6323 9484 0.009673 30254 0.011921 3n85 82199 0.0007'00 2190 32444
Weighted 312n61 4957 7075 0.007216 22569 0.008893 27815 61320 0.000522 1634 24203
Group S"" 5319 7590 24837 30170 66512 2414 27312
Diver Totels Rew 76807 128829 416051 519040 1144275 15016 431061
Shorepl. Totels
"
34392 733n 235148 2n552 600869 16236 251384
All Mode Totels
"
111826 203236 637914 m312 1702640 32064 669918
Diver Totels Weighted 51286 92831 298385 311236 818426 10311 308695
Shorepl. Totels " 23060 45666 146521 170252 375331 10386 156914
All Mode Totels
"
80851 139829 436620 528312 1164116 21185 451804
Diver Group Totels 56178 88320 283293 352416 T71068 9783 293075
Shorepi. " " 24227 46676 149n6 174027 383660 10558 160334
All Mode " " 80405 134996 433069 526503 1160m 20340 453409
• The $_ Pick.rs May Perticlpate in IlOre then one period end IllOde (see text) •
. \
Appendix J. led Abelone Sport· Effort, Take, end Mortality latios for 1989 by Two-Month Period. Me_ end Medi_ Fr_
by Bootstrapping Trips and Picker COU"Its from Proportional ~ighting and County Groups.
Month &
Period Mode
Picker latio Trip Effort latlo
Mean Median Mean Median
Take Number Ratio Take Weight Ratio
Mean Median Mean Median
Mortality .atto
Mean Medtan
April
II
Diver 0.005656 0.005644 0.008206 0.008195 0.028724 0.028785 0.035583 0.035645
Shorepicker 0.002147 0.002001 0.002601 0.002421 0.008182 0.007789 0.00926 0.008193
0.001208
0.000635
0.001186
0.000616
May-June Diver 0.003281 0.00308 0.006218 0.00599 0.020118 0.019925 0.026244 0.025292
III Shorepicker 0.003746 0.003635 0.010242 0.009899 0.032423 0.031376 0.03793 0.036701
0.000962
0.002179
0.000924
0.002092
August
IV
Diver 0.00564 0.005329 0.008813 0.008553 0.027921 0.027241 0.033134 0.032909
Shorepicker 0 0 0 0 0 0 0 0
0.000584
o
0.000544
o
Sept-OCt Diver 0.003223 0.003103 0.005642 0.005492 0.015622 0.015183 0.020058 0.019441
V Shorepicker 0.000168 0.000111 0.001044 0.001016 0.003491 0.003318 0.004001 0.003804
November Diver 0.000822 0.000514 0.001262 0.001102 0.003198 0.003349 0.004829 0.004251
VI Shoreplcker 0.001001 0.000993 0.001328 0.001159 0.004105 0.004214 0.005502 0.004962
0.000493
0.000152
0.000149
0.000706
0.000457
0.00008
0.000133
0.000641
APPl!"dIx IC. Red Abelone Sport Effort, Take, end Mortal tty Ratios for 1989 by Two-Month Period. lowr and Upper 951 Conftdence It.tta
by Bootstrapping Trips and Picker COU"Its From Proportional Weighting and County Groups.
Month &
Period Mode
Picker Ratio
lowr Upper
Trip Effort Ratio
lowr Upper
Take NUMber latlo
lowr Upper
Take Weight Ratto
lowr Upper
Mortal tty .atto
lower Upper
April
II
Diver 0.002703 0.008829 0.004792 0.012041 0.016113 0.042559 0.020611 0.052934
Shorepicker 0.000395 0.004025 0.000795 0.004691 0.002478 0.014455 0.002803 0.016342
0.000666
0.000181
0.001854
0.001198
May-June Diver 0.000654 0.00691
III Shorepicker 0.001115 0.006912
0.002366 0.011181 0.001159 0.037213 0.009811 0.046998
0.00522 0.016161 0.016554 0.053592 0.019326 0.06ZJJ8
0.000356
0.00113
0.00179
0.003643
~t
IV
Dtver 0.002281 0.010145 0.004329 0.015332 0.013112 0.048631 0.016609 0.058655
Shorepicker 0 0 0 0 0 0 0 0
0.000241
o
0.001101
o
Sept-OCt Diwr 0.000965 0.006093
V Shoreplcker 0 0.002152
0.002413 0.009461 0.006691 0.021121 0.008614 0.034851
o 0.002391 0 0.008468 0 0.009691
0.000181
o
0.100979
0.000153
NovetIIber 0 i wr
VI Shorepicker
o 0.002249
o 0.002634
o 0.003115
o 0.003068
o 0.00943
o 0.010878
o 0.012054
o 0.012154
o
o
0.000399
0.001869
Appendix L. Red Abalone Sport Effort, Teke, and Mortal ity Estilft8tes for 1989 by Two-Month Period. Means end Meetiens by lootltrepptng
Trips end Picker Counts From Proportional ~eighting and County Group Methods.
1989 I Effort I---Teke Number---I Take "eight I I!1ortel tty--I
Census Number of Pickers· Red Abalone Trips Kg Lbs Return
Month & OCcupied
Period Mode Households Mean Median Meen Medien Mean Median Meen Medi." Meen Medien Meen Nedf.,
April Dtver 312n61 17691 17653 25666 25632 89842 90033 111295 111489 245361 245789 3778 3710
II Shorep. II 6715 62n 8154 7572 25591 24362 28963 27502 63852 60632 1986 1927
DV.+Sp. Sub Total 24406 23930 33820 33204 115433 114395 140258 138991 309213 306421 5764 5636
May-Jtrte Diver 312n61 10281 9634 19448 18735 64801 62321 82085 79107 180965 174400 3009 2890
III Shorep. .. 11717 11369 32035 30962 101411 98137 118636 114792 261545 253070 6815 6543
Dv.+Sp. Sub Total 21998 21003 51483 49697 166212 160457 2oon1 193899 442509 427470 9824 9433
August Diver 312n61 17641 16668 27565 26752 87349 85203 105512 102931 232612 226923 1827 1702
IV Shorep. II 0 0 0 0 0 0 0 0 0 0 0 0
Dv.+Sp. Sub Total 17641 16668 27565 26752 87349 85203 105512 102931 232612 226923 1827 1702
Sept-OCt Diver 312n61 10081 9705 17647 17178 48862 47489 62737 60807 138309 134055 1542 1429
V Shorep. .. 2402 2243 3265 3365 10938 10378 12514 11898 21589 26230 475 250
Dv.+Sp. Sub Total 12483 11948 20912 20543 59800 57861 75251 n705 165898 160285 2017 1680
Novenf)er 0 iver 312n61 2571 1795 3947 3447 11879 10475 15104 13315 33298 29354 466 416
VI Shorep. .. 3150 3106 4154 3625 14116 13180 11209 15520 37939 34215 Z208 2024
DV.+Sp. Sub Total 5n1 4901 8101 7072 26595 23655 32313 28835 71237 63569 2674 2440
1989 Dtver Totals 58264 55455 94274 91743 302733 295520 376733 367650 830545 810520 10622 10146
Shorep. 23984 22995 47608 45525 152657 146057 177322 169712 390924 374148 11485 10744
Dv.+Sp. 82248 78451 141881 137268 455389 441577 554055 537362 1221469 1184668 22107 20890
• The I" pickers _y participate in IIIOre then one period and IIIOde (see text) •
Appendix M. led Abelone Sport Effort, Teke, end Mortelity Esti.tes for 1989 bv T~th Period. lower'" Upper 95X Conffdence Lt.ft. Were
Obt.ined by Bootstrepping Trips end Picker CCUlts From Proportional \leighting end C<U"ty Group Methods.
1989 I Effort I---Take Number---I Teke weight I Morteltty--I
Census Number of Pickers· Red Abalone Trips Kg Lbe Ietum
Month & Occupied
Period Mode Households lower Upper lower Upper lower Upper lower Upper Lowr Upper LaMer Upper
Apri l Diver 312n61 8454 27615 14988 37661 52462 133114 64673 165565 142577 365004 2013 5799
II Shorep. " 1235 12589 2487 14691 7751 45212 8767 51114 19328 112686 585 3747Dv.+Sp. Sub Totel 9690 40204 17475 52352 602'3 178326 73440 216679 161905 477690 2668 9546
Mey-JlI1e Diver 312n61 2046 21613 7400 34990 24268 116581 30705 146999 67693 324073 1113 5599
III Shorep. II 3675 21619 16327 52443 51777 167623 60447 194978 133262 429849 3534 11394
DV.+Sp. Sub Totel 5n1 43232 23727 87433 76045 284204 91152 341977 200954 753922 4648 16993
August Olver 312n61 7134 33608 13540 47955 42888 152125 51949 \13459 114527 404453 754 3466
IV Shorep. • 0 0 0 0 0 0 0 0 0 0 0 0
Dv.+Sp. Sub Totel 7134 33608 13540 47955 42888 152125 51949 183459 114527 406453 754 3466
Sept-oct Dtver 3127761 3018 19057 7547 29611 20947 84847 26943 109006 59391 240314 566 J06Z
V Shorep. • 0 6731 0 7478 0 26486 0 30330 0 66865 0 2355
DV.+Sp. Sub Totel 3018 25788 7547 37089 20947 111333 26943 139335 59398 307179 566 5417
NoveMber Olver 3127761 0 7034 0 9931 0 29495 0 37702 0 83111 0 1241
VI Shorep. .. 0 8239 0 9596 0 34024 0 39891 0 87945 0 5146
Dv.+Sp. SUb Totel 0 15273 0 19527 0 63519 0 77593 0 171063 0 109'
1989 Dfver Totels 20653 108927 43476 160148 140565 516162 174269 642730 384194 1416962 4516 19173
Shorep.
"
4911 49178 18813 84209 59528 273344 69214 316314 152590 697345 4119 23342
DV.+Sp.
"
25563 158105 62289 244356 200092 789506 243484 959043 536784 2114307 8636 42516
• The ._ pfckers _y perticipete in IK»re then one period end MOde (see text) •
.."
